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FORTY-SECOND ANNUAL REPORT 


OF THE 


Se) een AS ove 


OF THE 


STATE BOARD OF AGRICULTURE 


OF THE 


SW ACNE OB MEO EG A Ig 


AND 


SIXTEENTH ANNUAL REPORT 


OF THE 


EXPERIMENT STATION 


FROM 


JULY 1, 1902, TO JUNE 30, 1903 


BY AUTHORITY 


LANSING. MICH. 
ROBERT SMITH PRINTING CO., STATE PRINTERS AND BINDERS 
1903 


REPORG OR AEE SECRETARY 


OF THE 


STATE BOARD OF AGRICULTURE 


AGRICULTURAL COLLEGE, July 1, 1903. 
To HonorasBie AARON T. BLIsS, 
Governor of the State of Michigan: 

Sir—I have the honor to submit to you herewith, as required by law, 
the accompanying report for the fiscal year ending June 30, 1903, with 
supplementary papers. 

Very respectfully, 
ADDISON M. BROWN, 
Secretary of the State Board of Agriculture. 


STATE BOARD OF AGRICULTURE. 


FRANKLIN WELLS, Constantine, 


Term expires 


PRESIDENT OF THE BOARD. 


ROBERT D. GRAHAM, Grand Rapids, 


L. WHITNEY WATKINS, Manchester, 


CHARLES J. MONROE, South Haven, 


AARON P. BLISS, Saginaw, - 


WILLIAM H. WALLACE, Bayport, 
AARON T. BLISS, GoverNor oF THE STATE, - : ) 
JONATHAN L. SNYDER, Pres. or ComtEGE, -~ - | 


1907 


- 1905 


1905 


- 1907 


- 1909 


A. M. BROWN, Agricultural College, Secretary. 


B. F. DAVIS, Lansing, Treasurer. 


STANDING COMMITTEES. 


- 1909 


- Ha-Officio. 


The President of the Board is ex-officio a member of each of the Stand- 


ing Committees. 


FINANCE, . - 

Farm MANAGEMENT, 
Botany AND HORTICULTURE, 
BUILDINGS AND PROPERTY, 
EMPLOYES, - - - 


FARMERS’ INSTITUTES, 

MECHANICAL DEPARTMENT, 

MILITARY AND ATHLETICS, 

CoLLece LAND GRANT, 

EXPERIMENT STATION, 

Liprary, - . - 

Women’s DEPARTMENT, 

Forestry, - - - - - 

CHEMICAL, PHYSICAL AND BACTERI- 
OLOGICAL DEPARTMENTS - - 

ENGLISH AND MATHEMATICAL DEPT., 


C. J. Monroe, A. P. Bliss. 

L. W. Watkins, R. D. Graham. 

R. D. Graham, C. J. Monroe. 

A. P. Bliss, R. D. Graham. 

R. D. Graham, C. J. Monroe, 
J. L. Snyder. 

C. J. Monroe, R. D. Graham. 

W. H. Wallace, C. J. Monroe. 


L. W. Watkins, W. H. Wallace. 
L. W. Watkins, W. H. Wallace. 


C. J. Monroe, L. W. Watkins. 
R. D. Graham, A. P. Bliss. 
W. H. Wallace, L. W. Watkins. 
A. P. Bliss, C. J. Monroe. 


A. P. Bliss, L. W. Watkins. 
W. H. Wallace, A. P. Bliss. 


STATE AGRICULTURAL COLLEGE. 


(Under control of the State Board of Agriculture.) 


FACULTY AND OTHER OFFICERS. 


JONATHAN L. Snyper. A. M., Ph. D., President; * °° Feb. 25, ’96. 

*Rosert C. Kepzin, M. A., M. D., D. Se., LL. D., Professor of Chemistry 
and Curator of the Chemical Laboratory; * ° © Feb. 25, ’63. 

Wo. J. Brat, A. M., M. S., Ph. D., Professor of Botany and Forestry 
and Curator of the Botanical Museum; *” July 9, ’70; ° Feb. 
Boy th. 

FRANK S. Kena, M. S., Professor of Chemistry ; * Sept. 15, ’80; © ° Sept. 

5 O28: 

Levi R. nee M. S., Superintendent of Farmers’ Institutes and State 
Inspector ‘of Orchards and Nurseries; * Aug. 1, ’88; °° July 
L202. 

Howarp Epwarps, M. A., LL. D., Professor of English Literature and 
Modern Languages; * ” ° Aug. 25, ’90. 

Herman K. Vepper, C. E., Professor of Mathematics and Civil Engineer- 
imp 5.9?) Septy 15,01. 

Cuinton D. Smiru, M.S8., Dean of Short Courses, College, Extension Lec- 
turer; *” Sept. 1, 793; ° July 1, ’99. 

Cuas. L. WEIL, B. S., Professor of Mechanical Engineering and Director 
of the Mechanical Department; * °° Sept. 1, 793. 

Water B. Barrows, B. 8., Professor of Zodlogy and Physiology, and 
Curator of the General Museum; *”° Feb. 15, 794. 

Grorce A. WATERMAN, B. S., M. D. C., Professor of Veterinary Science ; 
SC SEE 1, 8. 

Rosert 8S. SHaw, B.S. A., Professor of Agriculture and Superintendent of 
Farm; ana Sept. e402: 

' Utysses P. Hepricx, M. 8., Professor of Horticulture and Landscape 
Gardening, and Superintendent of the grounds; * Sept. 1, ’99; 
BS duabye 1; 702. 

CuarLes E. MarsHauu, Ph. D., Professor of Bacteriology and Hygiene; 
seo i. 98: Sept. 1, 202: 

JosppH A. Jurrery, B. S. Agr., Professor of Agronomy and Soil Physics; 
eusepe, 1, 799; ¢ Nov. tie 70as 

Maup Gitcurist, B. S., Dean of the Women’s Department; * © ° Sept. 
Wes 0 

Appison M. Brown, A. B., Secretary; 7 °° June 1, ’02. 


* Died November 7, ’02. 
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FACULTY AND OTHER OFFICERS. 


Masor Cuarutes A. Vernou, U. 8S. A., Professor of Military Science and 
Paetres P< Oct. 6, 700. 


ERRATA. 


Insert on page 7, third line, after name of Major Charles A. Vernou 
the following: Bogue, Ernest E., M. S., A. M., professor of forestry, 
Eg September 1, 1902. 


LinwMAN YY. HY NULDS, D. S. Il M. f., ASSISTant Professor in Mechanical 
Engineering; * Sept. 1, 00; ° © Sept. 1, ’02. 

James B. DanpENO, Assistant Professor in Botany; acne eae 15702: 

GeorGcE E. Denman, Director of Physical Culture; * be Sept. 1 01. 

Mrs. Linpa E. Lanpon, Librarian; * » ° Aug. 24, ’91. 

H. K. Parriarcue, B. 8., Assistant Librarian; *°° Sept. 1, 02. 

Burton O. Loneyear, Instructor in Botany; ? °° Feb. 15, 94. 

Rurus H. Perri, B. 8. Agr., Instructor in Zodlogy ; * °° Feb. 1, ’97. 

*Mrs. Maup A. MarsH ALL, Instructor in Music; * °° Sept 1, 97, 

Mrs. JENNIE L. K. Haner, Instructor in Sewing; e Bae Sener bee 

Carotine L. Hour, Instructor in Drawing; * ° * "Sept. it 98, 

Cuace Newman, Instructor in Mechanical Drawing; * ” Sept. 1, ’97; 
¢ July 23, ’01. 

*JouHN J. HHEGUSON, B.S. Agr., Instructor in Animal Husbandry; *” Sept. 
1 9O = Sept. 1, OL. 

* BELLE C. Crowe, Instructor in Domestic Science; * > © Oct. 1, ’99. 

+Atpurt H. Taytor, Instructor in Phystes:*+>:¢ Sept. L700: 

*Lustie L. Locks, M. A., Instructor in Mathematics ; abe Sept. 1, ’00. 

ALFRED H. Parrot, M. A., Instructor in Mathematics; * » © Sept. 1, 00. 

BERTHA our WELLMAN, B. S.,. Bo Pd.;. Instractor in English ; ad’e Sept. 


7 OO: 
JESSE J. fon B. ee in Zoology ; <aeP Sept. re 
S. Frep Epwarps, . . Instructor in Bacteriology and Hygiene; * ° ° 
Sept. 1, 00. 


JoHN MicHELs, B. 8S. Agr., Instructor in Dairying; * ” ° Sept. 1. 700. 
CaRRIE A. Lyrorp, B. L., Instructor in Domestic Science; * Sept. 1, 700; 
© Sept. 1, ’02. 

Saran B.S. Avery, Instructor in Gymnastics, * be Sept. 1, 700. 

Puiuip H. Srevens, A. B., Instructor in English; * °° Sept. 1, ’01. 

THOMAS GUNSON, Instructor in Floriculture : and Foreman of Greenhouse ; 
SP Ayelet Oilers Marck bs 0: 

Grorce C. HumpuHrey, B.S _ Instructor in Animal Husbandry; * °° Sept. 
Lev Oe: 


* Resigned September |, '02. 
+ Resigned February 7, ‘03. 


ny a EE LUV. 47, JU. 

*Ropert C. Kepzin, M. A., M. D., D. Sc., LL. D., Professor of Chemistry 
and Curator of the Chemical Laboratory; *" ° Feb. 25, 63. 

Wo. J. Breau, A. M., M. S., Ph. D., Professor of Botany and Forestry 
and Curator of the Botanical Museum; ?° July 9, ’70; ° Feb. 
22, tL. 

Frank 8. Kepziz, M. 8., Professor of Chemistry; * Sept. 15, ’80; ° ° Sept. 
LOZ: 

Levi R. Tarr, M. S., Superintendent of Farmers’ Institutes and State 
Inspector of Orchards and Nurseries; * Aug. 1, ’88; °° July 
ab od | ya 

Howarp Epwarps, M. A., LL. D., Professor of English Literature and 
Modern Languages; *” © Aug. 25, ’90. 

Herman K. Vepper, ©. E., Professor of Mathematics and Civil Engineer- 
ing sere Sept 10; 79h. 

Cuinton D. Smiry, M.8., Dean of Short Courses, College, Extension Lec- 
turer; ©» Sept. 1, 793; ° July 1,99. 

Cuas. L. Wait, B. 8S., Professor of Mechanical Engineering and Director 
of the Mechanical Department; * ” ° Sept. 1, ’93. 

Water B. Barrows, B. 8., Professor of Zoédlogy and Physiology, and 
Curator of the General Museum; ? °° Feb. 15, 94. 

Grorce A. WATERMAN, B. S., M. D. C., Professor of Veterinary Science; 
abe Sept. 1, 98. 

Roeert 8S. SHaw, B.S. A., Professor of Agriculture and Superintendent of 
Parm:)* © * Sept. 1, 702: 

- Utysses P. Heprick, M. 8., Professor of Horticulture and Landscape 
Gardening, and Superintendent of the grounds; * Sept. 1, ’99; 
bie: Iukye 1202. 

CHARLES E. MarsHauu, Ph. D.,. Professor of Bacteriology and Hygiene; 
= Senn ie oes ° Sept. 1, *02; 

JosepH A. Jerrery, B. 8. Agr., Professor of Agronomy and Soil Physics; 
ersepe woos °° Nov. 11; 702: 

Maup Griucureist, B. 8., Dean of the Women’s Department; * © ° Sept. 
LO: 

Appison M. Brown, A. B., Secretary; ? °° June 1, ’02. 


* Died November 7, ’02. 


lard 


FACULTY AND OTHER OFFICERS. i 


Masor CHARLES A. VeRNOU, U. 8S. A., Professor of Military Science and 
Tactics =>? ° Oct. "6, 700: 

WILLIAM S. Hotpsworrn, M. 8., Assistant Professor of Drawing; * Feb. 
Dee Sls Ang, 22: 4872" Jan.’ 1; 790: 

Wixeur O. Hepricx, M. 8., Assistant Professor of History and Political 
Economy; * ” Aug. 24, 91; * Sept. 1, 798. 

Warren Bascock, B.S., Assistant Professor of Mathematics; * ” June 30, 
ie. Bept..d, Fee 

*CHARLES F. WHEELER, B. S., Assistant Professor of Botany; * © Mar. 1, 
SU: * Janats96: 

*GEORGIANA Buiunt, Ph. M., Assistant Professor of English and Modern 
Languages; * °° Sept. 1, ’98. 

Martin D. Arkins, A. B., Assistant Professor of Physics and Electrical 
Engineering; *  ° Sept. 1, ’99. 

E. Syivester King, Assistant Professor in English; * Jan. 1, ’00; °° Sept. 
ADM 

Herman W. Reyno.ps, B.S. in M. E., Assistant Professor in Mechanical 
Engineering; * Sept. 1, ’00; ° © Sept. 1, ’02. 

JAMES B. DanpENO, Assistant Professor in Botany; * © ° Sept. 1, ’02. 

GrorGE E. Denman, Director of Physical Culture; * °° Sept. 1, ’01. 

Mrs. Linpa E. Lanpon, Librarian; * °° Aug. 24, ’91. 

H. K. Parriarcue, B. S., Assistant Librarian; *”° Sept. 1. ’02. 

Burton O. Loneyear, Instructor in Botany; ? °° Feb. 15, 794. 

Rurus H. Perit, B.S. Agr., Instructor in Zodlogy; * °° Feb. 1, ’97. 

*Mrs. Maup A. MarsHatt, Instructor in Music; *  ° Sept 1, ’97. 

Mrs. Jennie L. K. Haner, Instructor in Sewing; * © © Sept. 1, ’97. 

Caro.Line L. Hout, Instructor in Drawing; * ° © Sept. 1, ’98. 

Cuace NewMan, Instructor in Mechanical Drawing; * ° Sept. 1, ’97; 
© July 28, 01. 

*Joun J. Ferguson, B.S. Agr., Instructor in Animal Husbandry; *” Sept. 
1.799 > Sept. L708. 

*Beuie C. Crowe, Instructor in Domestic Science; * °° Oct. 1, ’99. 

yAxBeRT H. Taytor, Instructor in Physics; * °° Sept. 1, ’00. 

*Lesuie L. Locke, M. A., Instructor in Mathematics; * © ° Sept. 1, ’00. 

ALFRED H. Parrot, M. A., Instructor in Mathematics; * °° Sept. 1, ’00. 

BertuHa M. Wetiman, B. S., B. Pd., Instructor in English; * © ° Sept. 
1a | (12 

Jesse J. Myers, B. S., Instructor in Zoédlogy; * © ° Sept. 1, 701. 

S. Frep Epwarps, B. 8., Instructor in Bacteriology and Hygiene; * © 
Sept. 1, 700. 

JoHN MICHELS, B. 8. Agr., Instructor in Dairying; * °° Sept. 1. 700. 

Carrig A. Lyrorp, B. L., Instructor in Domestic Science; * Sept. 1, ’00; 
De? Sept. 1, 702. 

Saraw B.S. Avery, Instructor in Gymnastics, * °° Sept. 1, ’00. 

Puivip H. Stevens, A. B., Instructor in English; * °° Sept. 1, ’01. 

THomAS Gunson, Instructor in Floriculture and Foreman of Greenhouse; 
S. Apritel 9s" March 1; 01. 

Grorce C. Humpurey, B. S., Instructor in Animal Husbandry; * °° Sept. 
Le FE 


c 


* Resigned September 1. ’02. 
+ Resigned February 7, ‘03. 


8 STATE BOARD OF AGRICULTURE. 


*Grorce Severance, B. S., Instructor in Agriculture; * > ° Sept. 1, ’01. 

Watter W. WELLS, B. S., Instructor in Mechanical Engineering; * ” ° 
Sept. 1, 01. 

Lestiz A. Waterbury, Instructor in Mathematics; * » ° Sept. 1, ’02. 

Leroy F. Harza, Instructor in Mathematics; * » ° Sept. 1, 702. 

Wricut A. Garpner, Instructor in Mathematics; *” ° Oct. 1, ’02. 

ANDREW KRENTEL, Foreman Wood Shop; *” ° Sept. 1, ’02. 

yA. E. Kocuer, Instructor in Agriculture; *” * Aug. 15, ’02. 

O. H. Skinner, Instructor in Agriculture; * » © Mar. 20, ’03. 

JENNETTE CARPENTER, Instructor in Cookery; *” ° Sept. 1, 702. 

Louise FreyuHorer, Instructor in Music; ? °° Sept. 1, ’02. 

Mrs. Maz Grinctes, Instructor in Sewing; *” ° Sept. 1, ’02. 

L. W. SawTeE.te, Instructor in English; * © ° Sept. 1, ’02. 

L. G. Hotsrook, Instructor in Physics; * °° Sept. 1, ’02. 

tR. C. Benner, Instructor in Chemistry; * °° Sept. 1, ’02. 

Harry.S. Reep, Instructor in Chemistry; *” ° Sept. 1, ’02. 

Rowena Kercuam, in charge of College Hospital; ? °° Sept. 1, ’00. 

Frep C. Kenney, Cashier; *” Sept. 18, 95; ° Oct. 1, ’97. 

qW. R. Braprorp, Foreman of Wood Shop; * °° Nov. 1, ’97. 

W.S. Leonarp, Foreman of Machine Shop; *”° Sept. 1, ’96. 

KE. C. Baker, Foreman of Foundry; * °° Nov. 1, ’97. 

KE. R. Buair, Foreman of Farm; * °° Sept. 1, ’99. 

Pauut Tueapore, Foreman of Forge Shop. 

Henry SHERMAN, Foreman of Grounds; ? °° Sept. 1, ’01. 

(7B. A. Faunce, Clerk to President; * °° Sept. 1, ’99. 

C. A. Srizues, Clerk to President; * °° Jan. 1, ’03. 

**Cuara A. Hinman, Bookkeeper; * °° May 1, ’99. 

Lena M. Maxwetu, Bookkeeper; *» ° July 1, ’02. 

*** JuLIA M. Baupwin, Clerk to Secretary; * » ° Feb. 1, ’98._ 

S. Atice Fart, Clerk to Secretary; * °° Oct. 1, ’02. 

L. F. NewEtu, Engineer; *° ¢ Jan. 1, ’98. 

BH. A. Bown, Architect; * °° Jan. 1, ’02. 


* Resigned August 1d. ‘02. 

+ Resigned March 20, ’02. 

¢ Resigned February 2%. ’03. 
— Resizyned September 1, ’02. 
944 Resigned January 10. ‘03. 
** Resigned August 7, (2. 

*** Resigned Ociober 1, ’02. 

a First appointment. 

b Present appointment. 

e Present title. 


AGRICULTURAL EXPERIMENT STATION 


OF THE 


MICHIGAN AGRICULTURAL COLLEGE. 


(Under the control of the State Board of Agriculture.) 


STATION COUNCIL. 


J. L. SNYDER, M. A., Ph. D., Pres., F. W. ROBISON, B. S. - Chemist. 
Ex-officio Member. | F. S. KEpzig, M.S. Associate Chemist. 

CLINTON D. SMITH, M. S., Director. | CHAS. E. MARSHALL. Ph. D., - 
L. R. Tart, M. S., - Horticulturist. Bacteriologist and Hygienist. 
*ROB'T C. KEDZIE, M. A., M. D., D. Se., | BR. S. SHAW, B.S. A. Experimenter 
18) BA De - - - Chemist. with Live Stock. 
' A. M. BRown, A. B., Sec. and Treas. 


ADVISORY AND ASSISTANT STAFF. 


M. L. DEAN, - Asst. in Horticulture. | T. A. FARRAND, - In charge of South 
GEO. A. WATERMAN, V.S., M. D. C., Haven sub-station. 
Consulting Veterinarian. | Mrs. L. E. LANDON, - Librarian. 

B. O. LONGYEAR, B.S., S. FRED EDWAEDS, B. S., - - 
Acting Consulting Botanist. Asst. in Bacteriology and Hygiene. 
RE. PETTIT, 5.05. A, LEO M. GEISMAR, Chatham, in charge of 


Consulting Entomologist. | 0, Upper Peninsula Experiment Station. 


SUB-STATIONS. 


Grayling, Crawford county, 80 acres deeded. 
South Haven, Van Buren county, 10 acres rented; 5 acres deeded. Local Agent, 
T. A. Farrand. 
Chatham, Alger county, 160 acres deeded. Local Agent, Leo M. Geismar. 
STANDING COMMITTE# IN CHARGE. 


Hon. CHARLES J. MONROE, - - - - - - - - South” Haven. 
Hon. L. WHITNEY WATKINS, - - - - - - - - Manchester. 


STATE WEATHER SERVICE. 


(Under the control of the State Board oflAgriculture.) 


OFFICERS OF THE SERVICE. 
DIRECTOR, - - - - - - C. F. Schneider, U. S. Weather Service. 


* Died Nov. 7, 1902. 
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ACCOUNTS OF THE STATE AGRICULTURAL COLLEGE. 


FOR THE YEAR ENDING JUNE 30, 1903. 


ryah 


A Sree 


July 1, 1902. To cash on hand 
July 1, 1902 To cash on deposit, college treasurer 
June 30, 1903. To special appropriation receipts: 
From State Treasurer. . SNA Ua Sa BOSE 
From United States Treasurer. RMS )ed eetatecel oy talateneicers 
From institution and other sources............... 
June 380, 19038. By special appropriation disbursements 
June 30, 1908. To current account receipts: 
From State Treasurer, land grant interest....... 
One-tenth mill tax 
From United States Treasurer.......-.....-..... 
From institution and other sources............... 
From South Haven Experiment Station 
From Upper Peninsula Experiment Station 
Hrom Hanmers? InStipmceseicns ce ccictow a eremieieesiaiee sie 


By general account disbursements: 
Current account 
Supplementary accounts 


By cash on deposit, college treasurer 
By cash on hand 


TABLE No. 1.—Tabular 


SECRETARY’S FINANCIAL REPORT. 


$45,700 00 
15,000 00 
6,267 37 


$65,573 90 
60,000 00 
25,000 00 


$178,127 78 


15,838 10 


Dr. 


$1, 230 97 
6,536 46 


66,967 37 


194,727 08 


4269, 461 88 


exhibit of secretary’s report. 


Cr. 


$65,601 80 


193,965 8&8 
6,025 74 
3, 668 46 


$269,461 88 


Balance sheet, Transactions, July 1, 1902, Balance sheet, 
July 1, 1902. to June 30, 1903. June 30, 1903. 
Dr. | Cr. Dr. Cr. Dr. Cr. 
| 
(OOS TE ee CASE SSeS hale ae DEMSeaBe SU QOON GT le peicverinisn Sell aciea. stelareenee $2,437 49 | $3,668 46 |............ 
College treasurer*. ..3........ GrOSG(4 Ou lic anes tyes s1¢ GH LO Maeve Ase eet tees 6025) Wie cee ee 
Special appropriations.......|............| $7,708 15 66,967 37 Gb SOLESO wl wists se) sieve tate | $8,873 72 
CUMMENT ACC OUNES) fo 5. e).ccari sate vee eye er ciele a 59 28 194,727 08 178, 127 78 cat 820 48 
Supplementary accounts....]......... Aaah SMeteycestatcns rateeat | ce-cisees sons eves mie lcta LS2BSBHLO MN escenrs sue acre ke Ys eicherhy Seaterebore 
MOVED Ss darts closes cies cae, veneers lh nay Oe 4a | $7,767 43 | $262,205 17 | $262,205 17 | $9,694 20 | $9,694 20 
| 
* Treasurer’s statement is greater July 1, 1902, by $3,748.20, and June 30, 1908, by $6,025 74 warrants 
outstanding. 
TREASURER’S ACCOUNT. 
Dr. Cr; 
Balance on hand July 1, 1902. Pussoo von tint ood ndacad note chin $10,284 66 
Receipts from State Treasurer and secretar y.. Dyeha a Siaren te hayes ep raNete a motel ary hehe ee 258,998 67 
bast cs Gre ete 2.0 11 


Interest on deposits, 12 months at 2% per cent................. 66+ 
Warrants paid July 1, 1902, to June 30, 1903. eae 
Balance on hand June 30, 19038. . BS 


$269,523 44 


$256,946 93 
12,576 51 


$269 523 44 
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AGRICULTURAL COLLEGE ACCOUNTS. 
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TABLE No. 3.—Current account, July 1, 1902, 


STATE BOARD OF AGRICULTURE. 


to June 30, 1908. 


On account of— 


U. S. Treasurer, fourteenth annual payment under actof binengrea: of, 


| Dr. 
| To disburse- 
ments. 


August 30, 1890 . aut 
State Treasurer, one-tenth Tri W pene Gee ree Oe Bate ae ate 2.) IONE ee at ta deta tte 
State treasurer, interest on Se tees ae S. land grant.. Ber a ete ial aired 
SEIT ISR a eRe AH AUS EO Seti Ae en St A renee aie ns ee ae $62.674 95 
SEN TSITIM CL PRT OLLI OMG insets) <aisics arises ote = awie'ocann aveisionett, ejarsVedajsbere/aiens eke iz oke ve eiste, visinrerne  eterMevere 14,996 05 
HIME NILUrAalGe partments a. hee wale civ ee cualcleletemertote myetatuc.ais/sy cape os steve cisiel seers ete es 7,328 71 
Mee an Col (GE PAntmeniticn (2 siyer- home vcieintae eisieleieea rota ee aceaer vale mlcyarsinis sys calasemeata rats 6.759 28 
EMS iP Ae PALME Ls aay i ered aes aicte eietoine Coste a eeleimraichab ls wloteies suslerefele isin, wie ce/deceistaks 20.875 18 
CLE ANINOAAS PALTINC IG asec ok cele Sail ole icles Gate ae cia ee ee a citec.c eee ctsele yes aie 2,030 90 
Electric lighting pee 6,187 35 
CONEY 4 See Ra Se eR An Reo Id ie den et OA eS en ete ne 1.920 90 
PANGS RTI O Veye net pt Skee re ors elersovs ea ainsi bressle Mislaters ietataielole terstetas Mise, eiayate 2.206 44 
HVISSPACH Gy WEE COLO a isis sic inte, sia too) sid: crease atcioser seu ip ool arn arate ay eeustel Sabine ats oie! sietelel era vaha lees em olele e 1,015 64 
I CIB IEC OUTSESS Sate she feline lave iafemtetetels io clcteia las soi shathiate eleceie nae Shale tel tas ccosaptotens eteieitonaetels 2 191 42 
MCA AeMILCNAe Pan om ON tS jae fi seicieivos omscie nell tle Meu chee avert minetela lon On else eet iche aeals 22.574 13 
SOUVUMNLSD th DULG Ga srereters dus a iotsaronevevstote o: bie «.e vis fainieleisle) cies wicweolela ere ches aveieelels, «frase anresiomns 23 115 92 
ULES CTT AIL OOS Meee be one ale: ints atavere wets istee vie Noepaerathereby Micvesbiemt nnevale wigrete erase seen 4,230 91 
TDYGT, A) BLES ELST i Sade ty Sees SRNES Bei a ny RR ARPS ey ean ROS eh Ea Re SRA ene OL se at WL po bal Dear go} 
Supplementary amounts:. 
Bulletins... 2.603 90 


Farr 2rs’ institutes. Deaton gare abc dhe watiel mrel eck, ope dcraid musta do sieves wr eaera ete "shale Ohemierahcte de cle nies aeeraiete 
POUGHVAAVE DEX pETIMIeS Mb SUATION 6a) cies: eecciciare'e layoreial wlele|oy clo alslece aie cleleleterete «1 @ openers 
Wppersheninsula Experiment Station yn!< cere inlsesesesete walele ole «/elerelsyaieleye) wseyetstelajele 


Balancerat berinning of period, July 11902) ou. hc. asmemedens one bat rece ate 
Balance at close of period, June 30, 1903 


TABLE No. 4.—Ezperiment station account, 


On account of— 


7,892 84 
2.071 43 
3,269 93 


$194,786 36 | 
| 


Cr. 
By receipts. 


19,424 90 
945 73 


$194, 064 12° 


$194,786 36. 


July 1, 1902, to June 30, 1908. 


| IBY 
To disburse- 
ments. 


Cr. 
By receipts. 


Balance from fiscal year, dus, OOH Fa Sets coe Meas Me See eagle Sone AUC) a dN ee aL cae 


U.S. Ba SEE TOF BSC BL years RAIPUR OEM CA coir. Oi ee Saar eh hit fiat ain 14 
Fertilizer license fees. Ce) cr 


Salaries.. $7,653 51 
EATERS LU LT ETD peice cate acento s Le 'closlecars citiahetsocle oi ple Rivets Dye aie ac ebsteie: aisnetoncisce enerale Sane 5,921 17 
Ricemerec Hol ntl Gen ar GME bir fe en uel inn ccloc aero a eeree ne \Acitnaeale mike Me eee 413 43 
MOTELS UIAEL © Wee GITEEI Ui, ne tney inretsans Kaas staves ot sete Siero nyloulelon Reto ne @ ain cao 1,261 75 
SC UMECENLC BCC TIAT DIMEN G sf rates cata fe ohn cistasece ie areicle isi wretarel oa erties Mamet ake ie aveistede eb ena 32 17 
BAMGMOLO LIC Ade PANbM EM basis c ctei ch Lshe as cic hele eia ais oe RTOs ake clwtena ceed ere veeclares 311 80 
LLU STE AT Sop Cees SEARO ROO ERD era aoe: CREASE Eee en aE REE pea oa, SPUR Pn Oe RA MINT FA 227 3d 
RSUAITOA INIA ateteohS flan 8 carne ehakee: Set Petelab oiaLicls s erois eivcie bn Pee Gels arava cepts <p e Eten 258 &3 
MAREN ALVISIOMCE ue Ae cic eater nnr yas atctslstsiola lee cia ekere Ce MAD eS us ccc nc RISEN ee ces 605 40 
“ig WET NE AIS eo eee to A ne a Pe et ee eee oC eA 50 Of 
ED IOIOPIGAL SUMDIEL Aaicrtn see eit aan: fies pisiciaecs vis, atera dale ORES or ee teeters 1,999 53 
EECrenOlogicaliGdenarUmentirecicccie sits cs beisccs s cicice co vinphectel met nee eae ee 1,121 75 
Balance on hand, June 30, 1903, close of fiscal year........... 0. eee. eee ee eee 81 07 

BIRD Gis otras ate easy et BoP c Sih Soret Sc y POM MS LU Le alas Ne jadhe hee at sree tae erate See COE IER SPE Tas $19,937 82 


$124 
15.0 0 00 
2.120 40 
7 00 


eee ee eee wees 


$19,937 82: 


AGRICULTURAL COLLEGE ACCOUNTS. 


TABLE No. 5.—Regular employes and salaries. 


Officers. 


President.. mreisis Intel aisha «miele sate Oe mene 
Professor of potany.. afalciele, s 5's dear tate steed wepteeas 
Superintendent of farmers’ institutes and 
State inspector of orchards and nurseries 
Professor of English literature and modern 
VAN GUAT ESiac sere enc ad oes nice iw nia ciniels nda ia bigiere miais 


Professor of mathematics and civil engin- 


Dean of short courses, college extension 
lecturer and director of experiment stat’n 
Professor of mechanical engineering and 
director of the mechanical department... 


Professor of zoology and physiology and 

‘curator of the general museum............ 
Professor of veterinary science.............. 
Dean of the women’s department............ 
SECO ACU O Lpreos ab cneee Sodas ssocs o5a0e~ 6 828A 


Professor of military science and tactics*.. 
ek CUTE YVIS LEG Aictsjainice sate a stake eaten) ohetersincs 

<s “ bacteriology and hygiene...... 

Ye ‘* horticu!ture and landscape gar- 
dening, and suprrintendent of the horti- 
cultural department... 2.0... .2.6 so .nees-se 


Professor of agriculture and superintendent 
Cr ITCH aS 5b See ete CR OU ts SRC eC ier Mace 
Professor of soil physics and agronomy Sites 
See LONER Ul Votes okra alae oreialteininie eis ialnrs 

Assistant professor of drawing.............. 


es oe ‘history and political 
ECONOM Ys se cle tecnicos alae Di aeewceiseld ace ticles 
Assistant professor of mathematics......... 
ef ‘ physics and electrical 

ONCINCETING. 2 Monee «ceca ca ene caste ects 


Ass’ t professor of mechanical engineering.. 
‘* English and modern lan- 


UE TGR Dae Gets EA AO ARS ROPE IE EI ee aP etn ae 
Assistant professor of botany.............-..- 
Director of physical culture.................. 
ERT ENAN con eWoeteeie = aya osics nlualeisee aieee cere sels 
ESSLUOGLOM IN. DOCANY. sess 5-2 ys Race sere s 

ae SO PZOOLOLY cs satires dae male we 6 cectantns 
: P MOOMCS HIG ALG ju. jcirce ches «eter aes 
“ SACLE AWM taper ao ce ereiscys ss nae 
ee ‘* mechanical drawing: Aes sroseuie eo 
rs [Soh SicS.« pe ard Gamer 
Be fs mathematics. nsareie a aptets tetas elcome 
M2 ‘© Engiish.. aie 
_ s bacteriology and hygiene.. raion 
. “ dairying .. sacra sts ; 
pe “ domestic science. pone as ck ieee 
se ZO PERVININASICS «ics sissies ote vin ease 


ss “ floriculture and foreman of 
MLCCTINOUSE: chore iste cates nis wi are stem aeee 


Tastructor in English.. Sees eRe eS 
ZOOLOGY cowie cisucishan catoatalasicer sats 

tH animal husbandry. 2.2.0. s.2a0e 

Uy ‘“* mechanical engineering....... 

oy SS MCHEMISGEY coi. atte are Saesiod ne 

s MDE VSC Sins Somrattin ores ot oat seyela sare 

‘ Sem OCHS ER Stes ctes fe fens eR al «Sc hal abeteeetane 

a ‘© domestic science............... 

> git TUCO VU LT ermande Cu SBeernre atte 
OATES Ge cite afovcnaine's state fei ncaa 


Rate 


per year. 


2,000 00 


550 00 
6 0 00 
800 00 
650 00 
700 00 


500 00 
700 00 
500 00 
560 00 
700 00 


Classification. 


Experim’t 
Station. 


Current. 


AF BOOTOON| Shs Srnec cise as | lee eens 


1.20000} 300 00 
1,310 00 
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Other sources. 


Dwelling. 


GON Oe Geenatidocscd laeaoce medtoc Shere jc = 


1,700) OU 300 00 
800 00 1,000 00 


5 GUO00i|.. 22 2% ee a] tes? a ohees ae 


2,001) 00 


1,500 00: [22020022200] TR, Oc eee 


1,600 00 


f'100 00) nes eee 


(EPS VIO ocisceatm esc lactad: Gres ac 


1,450 00 
1,200 00 


1,000 00 
1,150 00 
1,250 00 


880 00 120 00 
600 00 100 00 
500 60 600 00 


-| Rooms. 


SOOF OO rast lot acta. i er hae Room. 2 


700 00 


ECD Us ee anne ond nadmodrc acdc Wibckcasmcce | 


700 00 


60000) ).50. 5) oace laps ee ee ee ae 


550 00 


| 
2,000 09 400 00 


700 00 


500 00 


BOO OO neh e vec teu fe cal Sh Aaaek |e ae ee 
B50, 00's scars 2sibanineeae Ae ne 


[1 R000, 15520 Sane) eee eee 


500 00 


660,00. |. 1.2.23 sa40l donor: oc. senha 


700 00 


* In lieu of quarters, Salary paid by U. S. government. 
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TABLE No. 5.—Concluded. 


STATE BOARD OF AGRICULTURE. 


Classification. 
Rate ; 
Officers. per year. Other sources. 
Experim’t 
Current. eration 
Instructorin mathematics and civil engin- | 
BETIN See enero tise $750 00 Br 5ONO0) | eee eee abe. 

Instructor in mathematics 500 00 | BOO OO} I scals ise tarereanstel| vores 1s oi clowe's. Ieteterselaietnmraets 

ue iG et Se HERS ee aire here 500 00 50000! Wiss nsikeaseeellioes Scabies sels BEN Sie oe eta 
Foreman of machine shop..............-..... 1,000 00 1+ QOOKOO GIs cle cetsect ts 

Me FOUTICR VAN se oie s aoe eee etek ts 730 00 | 750003 frac cea een ec ok ah chs Ita a ea 

fs SSW OOGUSH OP sk vatorsicieen si tetey steve revaietalots 700 00 #00) OO) natatseeywane 4 
IASSISUANENN SC WIM: .)y./2) isp sels eovsel sleieie es sie 150 O00 DSO ACO? |icssee eit te scaatell mete toctie seat Side lecetetertemers 
RSL T eae ons Seredova val sisie date cist of stieie beers 1,200 00 1,000 00 S2OOiOOn heeeciamee es stellices cemeeeee 
Foreman of college farm.............-.....5. 550 00 B5OMODi || ecren cae aecell Reena Dwelling 

ia SECON OUMESY “enyeitars o trasedcinelaleenarstaiee oor 480 00 480 OD) csicints apace mira | seme detec $s 
ESOIRR OC DET ie cise c aisle areitiauele ots fete iea im oveisisial doctors 600 00 500 00 LUO a AI AB osetia oseae tactice 
ler TOPLeSiG SN b.lie cus cues e slate eeletaaeiele save see 700 00 COO (OOS Iwate Sore «i7e's va’) apewta oom tie co tel ofoeslevaeme eles 
FASSISt anit DAT) ails te iaic:ck smcie'> sete ae meeinlaratereieys 350 00 BOO) OO! WacerecetePorayc a sis iatetethre ee entroreral estore eietate aerate 
LEY CWE ET VS; Se a RAY AU eC See ed a) eee ae 900 00 GOO KOO ence EOE Ss She apd carers Dwelling 
Nurse in charge of college hospital......... 450 00 450 GO) |i: crdrctenare te fate:e | lottery eversrecste © ah 

Thay seb) A Ses aie ied Oya ets RRs (PPO 8 ea $68, 276 00 | $60,506 00 | $5,970 00 | $1,800 00 |...........- 


AGRICULTURAL COLLEGE ACCOUNTS. 
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TABLE No. 6.—Income of the State Agricultural College from all outside sources from the 
date of its foundation to the present time. 


From State Legislature. 


Year. 


For current| For special 
expenses. 


purposes. 


Morrill act of 
1862, interest 
from 
land grant 
and trespass. 


Land sales 
salt spring 
and swamp 
land grants. 


From U. S. Congress. 


Hatch act | Morrill act 
of 1887, of 1890, sup- 
experiment | plementary 
Station. endowment. 


ewe e laa cc ce 00s cece | wees sac n te eecef{eceece wees ccce lec ne ce cone te cece 


1862... 1OTOOO HON es). oc 
1863... 900000052 Meee... 
1864... S000 OU eo ent kc: 
1865... 151000 GON eee ys: 
1866... {5 DOO OOM 2s ls ce. 
1867... 90) 00000! |.oue ects s cs 
1868. PUUN(T' ONG Vy ep ee 
1869... 20,000 00 | $30, 000 00 
1870.. STARE TNL 05 ADU Meade gle 
1871.. 18,250 00 10,500 00 
1872. 18,250 00 3.000 00 
1873. 21.796 GO 15,602 00 
1874. 13,000 00 15, 602 00 
1875.. 7,638 00 7,755 50 
1876.. 7,638 00 6,755 50 
1877. 6,150 00 30, 686 80 
1878. 6,150 00 5,686 80 
1879 4,971 80 16, 068 32 
1880... 4,971 80 7.068 32 
1881... 7,249 00 43,720 50 
1882... 7,249 00 8,945 50 
1883... 8.385 00 23,793 00 
1884... 8,385 00 10,526 00 
SRN Re ee ae 35,103 00 
eT (ERT 22, 617 00 
SCS (aM ee * 44,040 00 
"ETE |e es 30,752 50 
rhe 3 GS a area ee * 20.973 00 
“EDS Vaeeae ess aes * 27,172 00 
eo ES a RSS SIR 22.947 50 
(CB ae ae 22,947 50 
PRN Hews te a dae 18.862 50 
“Te ae aR TAR 18,862 50 
“5 Sed a pera + 19,000 00 
TET ae eae EA + 16,000 00 
Rennes Con to | 17,700 00 
CEES SUN Bae ee aah © 17,500 00 
TEES a i Oe § 8,750 00 
CEN eae § 72,500 00 
AODLE Wwe tial ca. § 72,500 00 
1902 100,000 00 | ©* 1,000 00 
1903 100,000 00 1,000 00 


Totals} $562,083 60 


$725, 937 74 


= =m ++ # 


Dees cee eee le ences eee we ceee 


Prt an! Bp Foal 

AF TSD NPS Sat GN ey 
WGN eras a eee 

AW ABGUEAS Ie Soe eae ene ees 
TIC 2Y 7 lf ve aa a 

Wh GORY EU Ce HONOR Tey 

BOO doe Sth ea eet te 
17,559 00 $58 96 
1,320 02 2,720 93 
4,135 72 3, 785 54 

217 05 7,175 65 

10 13 11,059 06 

150 13 14,061 98 

144 53 14,446 14 

1,773 09 16,830 17 

979 06 15,172 86 

826 60 15,807 09 

712 22 16,978 22 

* 997 55 17,837 24 

461 95 20, 935 25 

358 46 22.507 45 

391 95 30,749 60 

1,259 90 27,909 72 

187 50 29,770 40 

Rao ACi Ue 30,461 04 
19820] + 24,611 37 

144 20 32,406 60 

10 50 31,322 69 

238 50 32,360 64 

37 38 34, 750 54 

137 38 34,948 12 

10 50 37,927 04 

433 59 44,527 26 

10 50 45,301 85 

SPU ACY 43,886 40 
Pisa eae ay 43.779 54 
BEES cette: 47,508 28 
705 00 52,526 11 

175 00+ 72,298 38 
PROPS ie 63.976 79 
Sd Ve Eo 64,081 81 
NEES ana 65,573 90 


SID OONNO0) hen wee seee aeee 
IEEE DED sonar cindoctc 
15,000 00 $15,000 00 
15, 000 00 16,000 00 
15,000 00 17,000 00 
15,000 00 18,000 00 
15,000 00 19,000 00 
15,000 00 20,000 00 
15,000 00 21,000 CO 
15,000 00 22,000 00- 
15,000 00 23, 000 00 
15, 000 00 24, 000 00 
15,000 00 25, 000 00 
15,000 00 25,000 00 
15, 000 00 25,000 00 
15,000 00 25,000 00 


$101,662 47 | $1,070,054 92 


Including appropriations for weather service. 
October 1. 1886, to June 30, 1887, nine months. 
Including $5,000 for institutes and $1,000 for weather service. 
Including $2,750 for institutes and $500 for weather service. 
Including $5,500 for institutes and $1,000 for weather service. 
Including $5,500 for institutes and $1,000 for weather service. 


i) To June 30. 
“{ Weather service. 


$240,000 03 | $295, 000 00 


Total. 


16,156 61 
16,094 27 
27, 608 38 
20,592 49 
67,617 96 


24,040 95 
36,671 56 
28,642 70 
48,467 19 
42,814 11 


29,984 17 
32,996 76 
52,988 72 
28,470 49 
38, 730 56 


30,674 91 
72,366 70 
39,060 41 
63, 319 55 
48,080 62 


65,060 90 
53,078 04 
68,849 57 
78,303 30 
67,3068 19 


89 771 14 
88,735 42 
90,033 00 
89, 800 04 
97,823 35 


99,312 35 
95,886 40 
98,479 54 
103,008 28 
100,981 11 


184,973 38 
176.476 79 
205/081 81 
206,573 90 


$2,994, 708 73 


16 


College farm and park, 671 acres @ $70 
Athletic field and drive, -13 acres @ $87.50 


STATE BOARD OF AGRICULTURE. 


SUMMARY OF INVENTORY, JUNE 30, 1902. 


Buildings— 


Iron bridge over Cedar river, built 1888 
Dynamo at Agricultural laboratory 
Bridge to athletic field 


library and museum DuIltwlSSdie-) ee sees alters 
Collezse Vall ib wilb ls 6s Nee eee uals ict Aan a 
Walliams hallapaalit pl S69 ee emai icra eieiy a svateue 
‘\AGSUO ISHN E WHIGA) ob DIL eat cH ARAN Ait are olden Pa Gh Aloe eet 
Abbothall built 1888) addi inyl896s . 24. sos eee 
Chemical laboratory, built 1871,south end add. ’81 
Machine shops and foundry, 1885, so. end add. ’87 
Veterinary laboratory, bulltytS85 025.5). sss. cm oe 
Horticultural laboratory, built 1888............. 
Agricultural laboratory, built 1889, imp. 1897.. 
Botanical laboratory, spuilby L892 wey. see eee 
PATI OLY MODULES 8 Dreiaveie auclerre tere tetecietaieys elotaeteceiatects 
Greenhouses and stable, built 18738, 1879; rebuilt 

US O)D senna Cll OD ere eae VPN ges UN NuOe Gk BOT Re Lie an ay 


Boiler house and chimney, built 1893-4.......... 
President’s and two frame dwellings, built 1874. . 
Hour bricks adwellinese built tS biemaenridsce siete 
Two brick dwellings, built 1879 and 1884........ 
One frame dwelling, built 1885................ 
Howard terrace dwelling, built 1888............ 
Farm house dwelling, built 1869............... 
Herdsman’s dwelling, built 1867................ 
Menvihbarnsrat proLressors) MOUSE. cyeieaicicteneie nlacolene 
Horticultural barn and shed, built 1868, ’75, ’87.. 
Cattle barn and shed, built 1862................ 
SHeep Warne DULL GH yosveiernsssjereustoleler sierekelisielolw lets 
LORS MD ARH PUTT ST ere ier UGS Rie tee ce pe erie eaten 
TAD AED AAD ULES ULSI Lis erste raieve te tate tetel ioe tasiteveuere conetiots 
Conn tbarnsHpPuUIle PLS Soe rycen cise le eveyiareieh a aie ake 
Grainybanns sow MSS crs Ney shove valeieka bean tor eis tone 
FTOTSEUSHEASH DU ty is OA cinerea she) ciuenaslatetersie cin aks 
NOOO] WHATS MUU EU SSM vars ect easlersetevels lever aie aueneiket wire 
Barn pulleyUS Sse were ove is atansnalee vcteiessuenopsieliststetelane 
Brickwork! Shop) Dui S5leccs ci ecres cle cle eleneleis's 
OHServatory MD Wile ASS O)evereteratclesciete eceteereretlap ele stts 
Bath house and fittings, built 1902-3.......... 

TESWNOUSEE TSO ew ie ei elsm wlcueiaie eeyayaheueuarelenels lel/kuehaneleye 
Panty SHODPs WOULLE MUSTO a Lie orate spctetlets ob tetelateteustelensra te 


Bee house, 1884, remodeied dwellng, ’93, add. ’00 
ETOSTIITAT TS Otis mals MWA RAAT EM TAe .8) ea  U va 
Poultry building and yards, 1894............... 
DAV PALM DULL WLS OT eebemoncuelayaters ts lode eis bhepeeepote 


“Waiting room street car terminus, built 1902... 


‘Street car track and fixtures, 600 ft., built 1897. . 
Lumber shed, mechanical department.......... 
LOT eed er ara cereale Nashotie ales aia aerate ives te si atin evisu euravats neve hate 
Coalisheds uilG 189.9 sr eves eiptercsio ie ceinaysceteteneuete 
Womans puMladine ) built OOO ei me leiieulens iene 
Arm VDA MO UME MO Ore eis cuore sewlsy auaalievel eet ekeionenels 
Dairy, Duldine builtins LOOO eS eee ete -tela) Peete 
Bacteriolocicali laboratory) 5 )6)s). cic. s sel -i= le sles = 


Amount! carried yfor war Gers sail siels cela ele aeletetanelaeteletale 


ee 2? 


oY 


a 


ee reer eee ee 


27,000 00 


ry 
ee ey 


© 0 ee a ele sie) ste 


$46,970 00 
1,137 50 


405,945 00 
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AMOUNT DLOUSHE TOMWAT OSes. 2 ck eee ce rt ae ier bik con ae. $456,349 00 


Heat, light and water department— 


Water zworks (equipments. 405 acclels neues $5,351 30 
Hlectnichizhts equipmenit ps2. ckecsscdiwe emia cles eles 6,555 00 
Svoamubeatine plamtiunose Leia. semen see rataey: 5,357 00 
Steammheatine plante Noy, cactvercela rn saerlerie tee 1,212 50 
Steampheating, plantwNows iciyaacsieenine cae eiae 668 00 
HLEAMRANG! | WALLET IStOC Ke Sour ets seine ean laters 87 41 
Steam and water tools and fixtures............ 442 50 


Sane VOGT Sse 
Bacteriological Department— 


ASD AT AILUS Ysa sav ehstckaave Mere cele oreie el olan slators aioe otals $2,555 79 
CHeEMICAI SH Oke yer r ature oh cr eee es crac eee 114 82 
OM CHR EUTES Eh eye cop ie ey ie) sey enn te Veo kee Te. 106 70 
? . 2,777 31 
Botanical Department— 
1 S16) oz Wid lb Na oA sete Waly ba Merle R Mec cy ced Gy EE te eats very CLR HERR RE $9,230 45 
IMIS C11 IN ee tase akeger ates ais Geeks areas eel en oie ato ecole 793 45 
ERO ONG Rect ey Nae eka SEN Sea 5 eR cane le Carden ova gnUEe Dats 302 61 
Mapnshanmae Charts verter traisie etn venevs io ohn waists eis custonoiees 328 00 
INC ZAVGIVES ipso rolcianeae Bialeak ae he foe cua ete a ea ae ait 220 40 
Photozraphsvand. Cneravineses cei ane nevis oe anes SB0R55 
WAM LETM WSU SSA ee aie dee slots eee ee metre Papa Ape 247 50 
Microscopes and accessories..........00.0e-.- 1,452 92 
CIASSWwiail Casters Ase oral ts enceact siarslancaatmrar ee otereus Cease tone 279 78 
Chemicalsrstainse Ct Chesca nee he 36 22 
Office and class-room equipment..............: 641 15 
Grew iO KEN al OOM Race hed Hi NI RA RAL Htc Aga cea 38 36 
General yequipmentiyxscc'. aac ees eusteiciicieen eiciceenets 68 38 
WADOKE LORY NLOOIS) tr vanciteye cee le een a a ennn ane ed eeu anE 108 08 


—_——_—___—— 14,677 85 
Chemical Department— 


Cases anda tex tURES spe sian we pho omen ealct wen teReee $2,860 07 
SDCCITTEN SWE a hipaa auch remgerabse ia abs totene easae elenenee 334 00 
Balances re prcc tress eA ROR at ont meee 1,658 25 
Vi T ESC ere tLe RMB Sab NG A cle Cicrier ke VNA aL LCM he 666 67 
Glassware nunenraduatedimrnvicletcts deci en mcieis siecle 2,728 44 
Glasswarenaraduated (racic sterasina toc case oe eee 556 42 
OLR GCL AU GWAC soho Sys /A coe ele Do Ol oie hee 311 14 
WOoden app anratySut anc were ck aincts eee 70 05 
UU DSrigMl AGORA A crete esl uanare) eter a ay ee wre oueraateiateiater: 55 00 
DEAR Nbray boats AY VEEN eal eSNG he MERET I a mc ETE Re ree eee 2,083 70 
Tron PAD DATA CUSMHAS lac Io eee tlons Walerotehe 354 18 
HOmMAnNwApPATATUS Mase decile wala etre eae 147 50 
MiscellancousWapparatusi ancy mr sees css feces 2,238 72 
HSSayerOOM: SUpDIIES sa eewe ctserelsie ole teeters 219 49 
Chemicals inorezanie) ie eeea aes setae es cicestetera 729 82 
Chemicals vorfanies)..../ccrka te oer eere Paeeloeaaicheans 198 41 
JAN HTS Hgts Nao A 6 CPC ARAL ee cto Ee OP eR a 123 60 
— 15,335 46 
Farm Department— 
MIVeY SLOG CAGHLCK nce are eure A aire ener s oned sme $8,060 00 
LAV Ch STOCKS WIT Clary.) Werner are ate ticl esate stellata secieat ones 774 00 
IGIVeCASTOCK SHEED Riek poten e aacuune&. Sistatennreiaier etMares 1,482 00 
ivienStocka HOTS CS Wen totes he Sastre sve cies tet heotopey 950 00 
Sospalahoratory ai vest ece oiatee ieee eedatlolee 759 42 
LOWECTACIASS TOONS sore ctrese aie cre. eicene ea aise whee 219 90 
HRC TOD OE Cha ve ie cream eat A ae eH a a a AC 698 30 
SLUGEMUS HOO LINOOM war rcses tvatieisathoe. octane eo cihocie Shits 180 81 
Recistered yer daar se tetas selec icrecckalele) Selcieta's} <1 85 15 
1B [foyaSeN LOR ROTO Pee ete NMA oe OnE Pete MERE OREN 246 89 
— 13,456 47 
ATMOUNEH CALE CM TOT WAT ieee raed ce eco le are Se aire eT OR re $508,813 33 
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ATM OMIM tip TOUP it a LOM Cees hits:c rst vensiicuctenorsl ey cnate erate etree naeee ne ial $508,813 33 
Farm Department—Continued. 
UO) EDU TEV ved UIT te Lee ies cs ed er olin es ere coRe neh ele NGI clic craw Rad taiged aod oat $31 70 
GUAT MN TINT neha ei S. cal cree eee A Ohne Renee ne 477 38 
INGISCM AMG OUSW, Wis ora Seles chstelone arene once lev craee tes yoke 139 00 
NVAOLOXGL ory sh ey tee EERE REA Sts Je) aS EPA SAR aa hc ok ee A 16 50 
(EPTIREN CG Keely OFS MLA ead miata A (Sey e 1,120 00 
TEN SY SY lip Siacy ea en Sr treee NaS ct gta oe nr a gm A at OS EN RRA Fg 389 25 
RV AUTATIV PU OUS Cy are cc vic ere aiete pa enete ote MS ee or atel a ay eote leiia aha rene 114 90 
(OFTEEE at Pe Eo eS Maer ed ence PIs APN Heil Bearaoetihs SABE al oF 520 20 
(Oaeevey fovovoyeash inane MG ones eA eh Nilo BiGiC cd cae Daas elem ea orcte 1,304 45 
DVD TRY ae UR Ras ESS ES Acree oR eeiiahe Ra eee tela erate 911 20 
——— 18,481 05 
Horticultural Department— 
LCA VP MUOOUS On aii ors ae ay atelo meee ae IRBOR a <i aitcWaa) She tala tana $696 80 
MREAING! WHATICSSEVCUGi rs mre niehaey select EN ted sue ei store uate 487 40 
Grattina ands priminestOolssvete. crise sm + lee 297 00 
War PEN LET, WEOOLS pees Acie sie ee a eee IF toe rote reer 39 22 
TCS LOOUS  atanctey ais ohosctilee ma peccthen siah erte tte rede eas it'eiva hee letters wails 41 75 
PATNI TINA Sd MU OO nae cle cra eialel tiatancualerone a cio lane ere 175 00 
Sp rava Memo itetitamnee te cis iveke eelevol stone a Aeaarcs trees eee 302 50 
NCUA LUC WD IAMUS He carer teenione cue in loil oksrsisd ties o iellounParenouetate 45 00 
CLASS GROOM P aera elena arses lotsa vereirenerecsecanoveveteteiere me 608 60 
JE Sagtorheih bhiaaie Min estenl eae loeb eee ey anes tie oh a coasts oe ot Ae 140 00 
SCC GTO ONIN GEE EL cc cuaheteReneen SLA chat Merenane obal aetare Are eee dene 22 50 
: DEV OIE on een eBOVeh HaMWISehnoe 5 a dene isle coe hao a clon 259 33 
SUTRA DOM ALON ya yroishcles'c aie stele tes etoM Met altehnie/amesehema eet 35 20 
OPC OMATRELITGES AVS <i Sak Fe reseetre rete oars eS rere te ote, eieaoror Re 276 07 
GReenuhOuSestOols crs scraeus sie cs ate reasenitiemie oe eietore 271 50 
Greenvhousemlamtsey cca ole hase Gledtieus elt enlace 2,040 77 
_ 5,738 64 
Department of Mathematics and Civil Engineering— 
Sin newalaes shaSiaaohaneneshashis awd dimeenrcts Gla ost oleic $3,042 88 
Photosraphie mmaventalsnn ace, ce etksca cele neeioe 47 50 
MOOS AMIAe A) VRALUS igs Yc ne voneio nee eRe PA et aels estates 503 18 
Booksrandypamphnletsie. craiarotcis eccveiecaas ovale cus ovhedeher « aie) ane 
OMice YLUTMILUTE A 9." aevel-) overs devereseee ues Se cus neee 337 93 
MMMISmTe erin eucClass wmOOM ss ane ws Cncieee oceans 99 00 
ASTRON OMN Calm ADOrATOMYn Mice canines leneretees ere eters 838 50 


aS See 5.321 86 
Mechanical Department— 


Office and <class) ToomiUfixtUnEse meee: beens cis cles: $2,294 02 
Experimental laboratory instruments........... 2,027 46 
Experimental laboratory apparatus.............. 38,486 20 
Drawing and mathematical instruments........ 161 14 
MOn-WOrkin oe nmMachimenvemeoiel esis sic ss. aia. canon 4,863 79 
Suna M UO n=vw Oki OOS smrensey a alsich ts -ciche clench jieierme USS LAG 
Wood-workine im achime4%ys see weiss eles clas) denecacieleiene 1,532 36 
Malle wood-wOLkine tOOlSe res cuss). «)c1s la cteehetete 860 40 
ROUSE CSOD! icine eer eee aaa et okra Ss okie ate epee ean 694 13 
TRO) IR ONC I aye AR BS UM Yea I eg aM 605 44 
Beltineypulleyse shartimeneuexeciec.ss sere clereretanete 407 03 
Oimcesupplresvanid= Stock ses oc ome ela kisteree ecetete 502 18 
MG yeeS UD DIES emw ny sealensae es easter ene eis kaka eet 193 82 
MaChineeshop is toc kepada desea sustain ota ay Unantas 1,208 38 
HOU Gye tSLOCK OUR ee EtAc siece tere ote amraia gos ates Listens ated 296 75 
PAV OOdESHOD.. StO CK wien wed, cine tee ciis Maree eae See 601 75 
Horse Shopy Stockade secon o sisssicoe ders SN ANH Da he 40 62 
Se 21,707 23 
Department of Physical Culture— 
IMCHES JON MINAS UTI Mekaerotealeie siaietcied cat ce Oe eee $593 41 
NNVOMTVETINS Sve Me 1 WIN kee ate ee dove teins eveleche ec chee are 418 46 


= 1,011 87 


ATMOUNERCATIGd! LOT WAT Os 2a Toe iiiey ene NM einen a reo an eee $561,073 98. 
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AMOMUNEMOLOUL TN Gre LOT Wall Gttercic.oce ste thas tora ata aiciaie: oeU es bens ed atelaiciere $561,073 98 
Women’s Department— 
Furniture, musical instruments, etc............ $3,970 73 
COOKINEHSCHOOM a yan le eieccdelevers evensiem erstere alee aioe 482 10 
NW OOG-WODKIn sr OOM i. cccracie hoteles staletekoisioraeinie eteians 443 59 
FEUD TTY Po oem < aware Soke neteeere leis aaa teatol leva: allelic Siiehaner tel or auetas BEG 
QE CES e opailetes erchetere aden cench ceuarey cree: 20m euaiacttaye tevane te 186 75 
IMT SCEM AMC OMUSH is crsasverero tate ala atei sate o lalente Slevehoed ene ays 121 95 
5,318 88 
Department of Zoology and Geology— 
Generalimillseliimmecrraaect ic ismiacieiecincinis custoran avetoee $17,873 75 
Furniture and general apparatus............... 1,165 40 
ROOMS te Mais ench axe acarc totes cto eee el ow ace wid Oh aca ee waite 26 55 
DISSCELIN SVINSERUMENESE ace in cies toms baci eis 649 81 
ORIGER SIP PLICS IRE eR eee avers eis eh coal cns a ls.c coe eae g 815 90 
ee 20,531 41 
Drawing Department—Furniture and equipment.................... 2,158 89 
English Department—Furniture and equipment..................... 249 75 
Forestry Department—Furniture, tools, etc............66..seceer ene 368 45 
DEHAaAreMentyOLVeIStOry; And eOCON OMICS ssi)q.2cteyetel cesrcuane alata ete eye eich oles seenare 177 85 
TE ATONE TEA NCHA agit ye A A hal Ue ees AF A eR SEM UE RL Darr aN Te 43,859 38 
MiIGAT Yee) CDAT EME aie aia cle, tal ater sree atete, alenanelah stayere ala Povetare: avers on shikemre kate 746 55 
Physical Department—Apparatus and equipment.................... 7,136 47 
IBEESTRETIES OM GOs. re kVA chalets cretarskers oogeaaisualauccaotentrave exe te toto Rua inate sie teenie 589 97 
PSC CHELAT YAS) OLIGO: Sates ie ey tue eta ee ae yah ste! Sues b lates lola gucVoudtacetar hops laa aate aera 1,949 90 
Veterinary Department—Apparatus and equipment................... 1,690 35 
BET STM liere fos asp aleays Siac ae rete hohe oe ieee Sieh aPSGMG BRAS Wig AON RL TELS ene are ois oT 159 59 
ISAT IMER Ses TMGUIEIEES 5, raya vere eel aiiel bua ie Ocal ch one Rreleke ol aiiosvoh tne ta lola eek ep eh ohapencdereierare 636 51 
ES AUT CERO OTIUS ace shay eyelet os.r ce, ts oy.ah ab aifelng ocalis gavotte Poet ae pe fon avis alin batedicy abe he oie eoeteie se ieearene 302 95 
HOS GMOMIC Gites aiacone se eranen es ak cls ah are; anatianercah llel Ma telep ester ah oncte salah oman euener snails 'eueh mtaterran 314 50 
AVCAT HET SE WUT CA IS 5 cucte: ot cio arate thar ely tunletate waste pasallebein, Sect eueae ct aeanOli che deBa tins) ce) eeeno 1,884 72 
AGELESS tsp OO OTA Pacey sae Stree ies rae es TNS SIS he fichla tal Fo OVS eS oe cine an ele ote s Rice eee 57 50 
AC LSA THT AS PDP LLCS yooh ev sireray ctaveres ale Shauciler veo silane, araol anal nese emabet are Sede eveend Senate 255 47 
MUM CUM EY Tc © ADOL orci) aesy shaveet's Gels css coxeseltel ecShaua a. oi site suave ehevelelatehagevester ai eatercie 276 10 
ICO TLL SR a a or Nee Ne Ra RSE eae oe A he an Oa RT Uo ESCH Ag $649,769 17 
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SUMMARY OF EXPERIMENT STATION INVENTORY. 


Lands donated to the Station— 
80 acres at Grayling, fenced and improved at cost 
5 acres at South Haven, fenced and improved... 
160 acres at Chatham, including buildings 


Buildings— 
Bacteriological stable 
Experiment feed barn 


Veterinary laboratory, experimental rooms 
o/NG ab 2 Cad Up Abed One MUR a PSY aE RAC NA 
NGO a TNMs ct asy seeweveda lamer cies atime eeaias fee 
Station Terrace building 
SCEMMNOOTIN Mere Mae Mee, mae eaiue ae 
Pou.try house and yartis 
SLOLASeDaAEMe ss rs meeicuces howe eeeiaians 
Cold storage fruit house 


Bacteriological Department— — 
PAM DAMAETIS) op aose dee leucine ne eases sche udtec npr 
(ChiemniGalsn Mera y.i. cic rticeatonctemetersioraveners 


Botanical Department— 


IVITCROSGOPES. crasetore.s pkey era g sitet eee oneas 
PAD RT ATU Siege Wea aien wats fe ye: olione ya th cel lisaahetne 
FECAL UT Cop cepa etc sdeate wise, mia ace aete 
SLALTOMESR ae tare Marais eee realere acter ce 


Chemical Department— 


Murnivinerwan cd Otice ix GUness sein ene) Heres a 
ORCSLAMTMMMWIEET Cir cassvaie late cciereltel et weneis hemes 
(OUalevannicrs WES} S A. they eee ec ete ot Peta ie ae 
AD DAL AUIS ute ie trcrodarats bere tele evews ele caueeratene 
GASSWATSE yen nO cin hee ale ialonsiedebats uerelac 


Entomological Department— 


a)ie) ‘s:jel e}e) ehiel\eie’ le) 16 


S\ia\'s) fe) 0) evevie) (6) ale 


TH CECH CONCH OnCn ChE 


$1,000 
1,000 
4,000 


$3,700 
800 
250 
600 
100 
3,000 
500 
625 
600 


$2,149 
458 


$438 
47 


1,000 


00 
00 
00 


OMCEVSQUILPIMNETIE! Herr nlale Hews cyte alah obotereiede eke uee anaes $472 40 

PAOD ATAU US ns gs sat eioielinwel at cieicon yceieuouehelia ate tot ah anette naa 635 96 

(Claesa sno iowa SRO A: ARC ANE SOP aed emia aigich al ney ie 39 20 

PO OD Si Sie iit tNe iy otelle ada penaicettowemaceanc kept Lave costa eee Lerche aan 75 85 
Farm Department— i 

Mammy COOLS Hevea rekor ata. iarasshoter i eaacnatalette mrs coaneeenses $779 56 

OMGCVECUIP MUST Eup eiecteteuctercraeeeke raion ie eiere regenera: reer 318 95 

JID EBT) I RW Ss SURE es rs CU UE at TE Hb ole 289 19 

MAM DLO GILCESptecepaisrarcte siete serene wisilelloie ste ne eS 83 00 
Horticultural Department— 

General Zap PAaARAvlis) es wares rete eoresite cas ovet ole ev eesueuste eumeene $577 54 

OIC SVS CUD IMLE TUE Fay hey yarlsreanes siearel a ahtere le "do's caval a eReReRe, 171 22 
Secretary’s Office— 

NEV UGUI Oat sy dereteus eters are ahatettpensteteneil chassis ic vonoAeuele cere $24 25 

SltavloneTrya ald (SUpPDITESe eter svi eee ohetasc a rorsuenenees 339 60 

Mailine list inntype and mailers ccs as oe tee 235 00 
1.51 TEE ON AER RL BO aR AO RR oR RE So A UTECA yiNNS 
SOME M PEL AV EN S Cab iOTN | CUMIN IIE ey.t ele unreie iad \erteu ie ieee ere et Het aU a Det 
Upper Peninsula Station— 

ALON HRW Re APRIL Reh TEES AN a eA ER US dS et Se ea $247 35 

ELVA GRODS evel m nee raite, ata so Lace OS. A Tal ata heule pol atone ietendten ati 29 68 

OMCS RE QUID TNE TTA ik karate noel ad a iiA Dear aMinhy RE Hg 61 83 

gl D0) 121 Nec eK RUPP AN ee a ARN OE OUR beAPD a, BOS aR THe RN AML YP 


$6,000 00 


11,175 00 


2,607 70 


569 94 


1,660 72 


1,223 41 


1,470 70 


748 76 


598 85 
3,541 50 
154 00 


338 86 


$30,089 44 
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DEPARTMENT REPORTS 


REPORT OF THE PRESIDENT. 


To the Honorable State Board of Agriculture: 


I beg leave to submit herewith my annual report for the year ending 
June 30, 1903. With this report will also be found the reports of heads 
of the different departments of the College. 

The past year has been one of unusual progress in the history of the 
College. The attendance was much larger than ever before; the total 
enrollment numbering 854. The class rooms and teaching force of some 
departments were taxed almost to the extreme limit, yet good work 
was done, and on the whole very satisfactory progress made by 
students. 

At the beginning of the year was inaugurated a course in Forestry. 
This course is the same in length as the other full courses and leads to 
the same degree. It is the purpose to give a few young men such train- 
ing as will enable them to render valuable service to the State in taking 
care of and developing its large tracts of unproductive land. 


ADDITIONS AND CHANGES IN FACULTY. 


Mr. C. F. Wheeler, who had been assistant professor in botany for 
a number of years, resigned at the close of last year to accept a respon- 
sible position in the Department of Agriculture at Washington. Mr. 
Wheeler’s services were very valuable to the College. In systematic 
botany he has few if any equals in this country. He is a fine teacher, 
and in the fullest sense a cultured gentleman. Prof. J. B. Dandeno, a 
graduate of Harvard, was elected to fill the position vacated by Prof. 
Wheeler. 

After five years of faithful and very efficient service as instructor in 
music, Mrs. Maude Marshall resigned, and Miss Louise Freyhofer, a 
graduate of Berea College, Ohio, was selected to fill her place. 

Mr. R. S. Shaw, professor of agriculture, Montana Agricultural Col- 
lege, was elected professor of agriculture to fill the vacancy caused by 
the resignation of Prof. Herbert Mumford one year before. 

Prof. E. E. Bogue, a graduate of Ohio State University, and also of 
Harvard University, was placed at the head of the new department of 
forestry. 

Dr. Robert C. Kedzie, who had charge of the department of chemistry 
for nearly forty years, passed away on November 7, 1902. At the begin- 
ning of the year, at his own request, he was relieved of all responsibility 
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and made Professor Emeritus. His son, Prof. Frank C. Kedzie, who 
had been his able assistant for a number of years, was given full charge 
of the department. 

Dr. Kedzie was a great man and did a great work. It is pleasant to 
record that the Alumni have already taken measures to bring about the 
erection on the campus of a suitable memorial. Can we not hope that 
the College, in the not far distant future, may give to one of its new 
buildings the name which has for so many years brought honor and 
credit to the institution? 


IMPROVEMENTS. . 


There have been completed during the year two buildings, both 
models of their kind—a bacteriological laboratory and a bath house for 
young men. Other buildings are very much needed, especially an engi- 
neering building and library and auditorium. The College could expend 
at once to good advantage five hundred thousand dollars in buildings. 

It is the purpose to install, during the coming year, a new heating and 
electric lighting system at a cost of over one hundred thousand dollars. 

Commencement week of this year was one of unusual pleasure. The 
fourteenth triennial reunion brought back two hundred twenty-five 
alumni. It does one good to stand on the side and see the old boys meet 
again. 

The baccalaureate sermon was given this year by the Rev. J. M. 
Barkley, pastor of the Forest Avenue Presbyterian Church, Detroit, 
and the commencement address was delivered by Mr. Frank Miller, 
editor of the “American Machinist,” New York City. 

The graduating class was the largest in the history of the College, 
numbering sixty, with two additional who received in course the degree 
of master of science. 
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The names and addresses of those graduated are as follows: 


Name. 


s 


AMIMSTTON LS.) Wie CIV GE, 1s 2/52 2! bw iafar<jelstainte's savesierst = oe 
Barlow, Bronson, a 
Barrett, Emma B., w 
Barrows, W. Morton, a 

Blanchard; Charles Mi) m).. 2.).9..5 55s. ss cass 


Brainard, Frank K., m 
Brown, Bliss S., a 
SOW VV aL er MIE SIN fore cies sewerage, Shino ree oiale ne 
POM VV EOUGDERTLOTOS IN: asjcjs ceteie ies erocle Mere + cies 
Buskirk, Bessie, w 


Carrell, William J., m 
Chases Theron: Pe Meas! «a.6, eek ea le w Catreraieteniateen 
Churchill’. CSseM.. ai taarae ossiectiserse seraucctoeteee 
CTI ENI ONIAT Oss dra oo ace wach omens siciac toe tees 
MAM AO LM Cy ees WIN ee ako ere als olanellains duleeith areata eave wale 


Dey, Harry W., a. 

Digby. Adelbert C., ‘a. 
Drake, Leon L., a 
ATTAIN MEG. sikh aabdban! sak occa 
PUMA EUS WiOLcn. Oe dees ss cs 6 heaves Mieisliel sete’ aloes 


Engel, Frederick, m 
Fargo, Harvey D., aa 
Foster, Floyd O.., NO oO DEER Gite IoD R EAS or 
Fraser, John A., Peay ele Chr eae Pe 
Garthe, Stanley, m 


GareseSeCyMOuUrwhy 8. ce oon veseeane sonewneb ceteee 
Good, Edwin S., a 
TAO EC PITLO DH a W vats ciaraetieis wir ceeaa cue ceie ntrots 
Hadley, Alice, w. Septem eto pecas cote bee 
Harrison, TD; Fan TA: BCR Ts lp ae PON a Se a 


ATE AM WOOL OMNES. Ae cis sfoante eee ee ao dee dae ciety oe cietes 
Siar reyeisuid als Gao Uo Dy ns Ares eee ee ey leet OMe 
Hesse, Burr 'T.. a 
PUASONS MOWENM Fos Bis) he voeashs werden Relais etenieet wie ae 
Hea CIV Ge SArs MMe smecis cotecec a case area keteee en 


HOV SYVEaAT VE UEbON EO! aie ae cls «afte cst oPyoais aacee-dlesettive 
Loop. James F., m 
MeClures Samuel Weyl, v7. ws cic ccracle Ot alsin cnee se sis 
Marshall, Charles M, a 
METIS CAT DHT Coys Bs cielo oieis afelvin oe ea ehalevein ole eroeraee aie 


MTQOE) SAMOS Ge Pai eratane les siates woke eit oeheis «sre ticle wie ae 
WTOLPISOTM AULA Mae Bii,2 c/a: eee es Dats cle ae cao e ones 
NackervOwen Mls (Me casas era gecies, nse horse ete were 
i Weel id ema Dede Fa) oil S ES 16 le ea ea A a Se 
Norton, Horace W.., Jr., a 


Phillips, Frank J., a. 
[Rxsrioaveyciet ids et ORE a ae ene atom niditocr Mint circene rec une 
Rork, Frank C., m 
Sevey,. Glenn C., a 
Severance, Howard D., m 


Smith, Edna V., w 
Stevens, Frederick D., a 
Thomas, Ray G., a 
Thorne, J. Lane. a 
PUM YRS SERS, Vit Ewe 5 his oa sale. (aia) ae arate) oie levausste aiataicrae eine ere ee 


Tryon, George, m 
Van Skiver, Ira J., m 
Wheeler. Burr, m 
WOE EC TELE ENT, wus Slane cebels cae «forse strana ciesyaldiers 
Names HIGH ARO Ts SINS 5 eye stehe ce ce atore teks 


M.S. Degree in course: 


S. F, Edwards, °99.. 


William Patton Sny der 01, oe of Neb........ NE 


Address. County. 
LAN OMCs vac acetone sae oleae Jackson. 
Greenville.. ..| Montealm. 
Grand Haven.. Jpeee ao eea|| ObTA as 
Agricultural College. BietotehA Pane eee is Ingham. 
@hesaning) oss cists side eae Saginaw. 
DCbrOitineeeccates bo scioe wie teene wack Wayne. 
Monterey. ooo.c ecg wataec ss von Adlegan. 
Lake Odessa. . Tonia. 
1) Sb eee Site Seno pea abe A OCA SS Ingham. 
Wayland Allegan. 
(BrAVerse’ CiPyissece nei siete nee et- Grand Traverse. 
i Ingham. 
Ingham. 
Ingham. 
St. Joseph. 
SPLINS porte sate sa.=0 os aan Aes | Jackson, 
RUGSHtOMs <2 are oon sietessenele/ eis Livingston 
STOMMER ih easacostme ete eee aaeeee | Benzie. 
GrandsRapidS ca... cea eee eae 
DEVeLrEANXs./7. sae date oe see Jackson. 
Morestvilles ss... =. soeckels eee oo |e aL Ae 
IG ADSimee At ea sence east atejare Ingham. 
Grand Rapids. R. F. D., No. 3...! Kent. 
WG RSID Me cttien sc actee sleustie cacrs Ingham. 
INorthportie: .foshie dees sussianes «set o's Leelanau. 
UGE ns ab ossbonsous Aen oo bcos poo n || Lorene. 
DSA slats) ey pen el apeiaia ars an SIRE Genesee 
Agricultural College............ Ingham. 
REM COM Facet wick iakeretosielaromutere aoe Genesee. 
awe Witte accion okie ee ere etre ee Van Buren. 
A CNENS Peas eh Accpesee yh attela te Calhoun. 
TA ANSIN Gs Soc aie act ae atelneiimeneive es Ingham. 
Napoleon sits. nance cmester ciate Jackson. 
WANSINGS) See ch as ces Aiesecioter Ingham. 
AVN OS AM tasstacsrtay ct rone aielnnrelareree Allegan. 
Agricultural College............ Ingham. 
Spartatse. jesse an sosmeGecmenens Kent = 
TECUMSC Hie sh des icielce tele siaacletstee Lenawee. 
West) Branches 3.0. sceenten ceees||) OETA ws 
WiCKSDUT ES s/s: se ne se eien es dan ea =e La aAZOOs 
SHEPNEKOi a asm series atlas toni Isabella. 
DQG Opel echompara aon sists peal teas Wayne. 
Agricultural College............ Ingham. 
Grand ledge: cece since sae snes Eaton. 
PTO W Ci. wiles ceedintan yteslemee sae MELVIN SbON, 
Grandvilleisse te. ca see tenes Kent. 
Barodias ites tee eeeeu te akeense Berrien. 
LANSING irs caets teases anes s oes Ingham. 
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Washington. 2 ccs. ics coon dees || EOD: 
Taree Ss a tose niste ose ech ate ele Washtenaw. 
Bore Kaisa ak cc Nos, ge cde ove ater NEBRASKA. 
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Summary of enrollment during the past year. 


) Agricul-| Mechan-| Wo- 

. Summary. tural. ical. men’s. 
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Students entering during year, not including those in special short courses. 
Male. Female.| Totals. 
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4 


26 STATE BOARD OF AGRICULTURE. 


Church membership. 
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but not 
membership. 


INO) {CROLL ET CRN BRE AEEE DE ciatiada aacendh banca a hain ais AR aches Gaaienes paler raha] Stampa iocsaigde ol Io atteroo0 6 36 


TETAS ony iepenaaly Jas Asak de Gabe. odod nadoad, be Auidd tidn olan oso sobesngaonod aa tnboDs 
EUG frant Co ELS olor cos Site rests Tents yale ya STeTe ele eye leteue = aybie lareieveuh ianeein es saneie epetes ufettlanaeisters 
FOTN CUMS GILT ID rs aap repent tevet errs vere iiete To chavanns (olataveratevere s tefa re tefesane (eye levevele tasalare Te elerey| (ate etek cisyieie eleyieiarers 


AUTUNV ETS ALIS Ts ois,2svstc creole te eteteteie a eho lets au sceielebaxe 


Counties represented in the entering class. 
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Other States represented. 
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For further information, please consult the reports of the various de- 
par es of the College, as found in the following pages. 
Respectfully submitted, 
J. L. SNYDER. 
Agricultural College, Mich., 
June 30, 1903. 


REPORT OF THE DEPARTMENT OF PRACTICAL AGRICULTURE. 


President Snyder: 

The annual report of the Department of Practical Agriculture is here- 
with submitted. In September. 1902, I assumed the duties of the head 
of the Department of Practical Agriculture. In taking up any new work, 
it necessarily follows that some time must be spent studying the condi- 
tions before formulating any permanent method of procedure or at- 
tempting new work. During the College vear, then about to begin, a 
large amount of time was given to lecture and demonstration work in 
annual husbandry. In this work the assistance rendered by Mr. George 
Humphrey, instructor in animal husbandry, was of great value, and we 
deeply regret his loss; but at the same time we are glad that such a wide 
field of usefulness has opened up to him as the newly appointed head 
of the Animal Husbandry Department of the University of Wiscon- 
sin. In addition to the direct demands of the department, seventeen 
addresses were delivered before farmers’ and live stock organizations 
in various parts of the State. 

To the course of instruction in animal husbandry one or two new 
features were added during the year. [In the winter term a series of 
lectures dealing with the commercial side of the live stock industry was 
delivered to members of the senior class. In this work the following 
topics were discussed, viz: Domestic and foreign markets, influences 
affecting markets, transportation of live stock, the frozen meat trade, 
inspection of live animals, dressed meats, etc., quarantine regulations, 
and the effect of legislation in foreign countries in regard to the restric- 
tion of the American export trade. 

In the spring term a series of lectures on animal nutrition was also 
given the seniors. There is perhaps no subject connected with the live 
stock industry which is deserving of more careful attention than this 
one. 
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Much difficulty was experienced during the fall term in teaching the 
subjects, study of breeds and stock judging. This was largely due to 
the fact that the various breeds of sheep were sadly lacking the infusion 
of fresh blood, youthfulness and vigor so necessary to present true breed 
type. There were no fat sheep to use for judging purposes. Only three 
breeds of swine were found, Duroc Jersey, Tamworth and Chester White 
and only one specimen of the latter. Representatives of a number of 
other breeds have since been added. 

The only available animals for use in studying breed type and horse 
judging are the common work teams of the farm. No doubt various 
breeders of the State could be induced to furnish suitable specimens of 
a number of breeds to permit this work to be carried on satisfactorily. 
A number of other institutions are furnished with specimens in this way. 

Plans have been made to give a series of demonstrations and instruc- 
tion in meat cutting. We feel this to be a very necessary complement to 
the live stock judging work. In judging live animals only, the question 
of quality in the carcass remains largely a matter of speculation in the 
mind of the student. But if a number of animals can be judged on foot 
and the carcasses compared after slaughtering, much more good awill be 
derived from the work. 

During the fall and winter terms facilities were provided enabling 
students to carry out certain feeding experiments bearing on their in- 
struction work. Fifty-one lambs were fed by students of the senior 
class, the primary object being to test various methods of feeding and 
combinations of food calculated to produce meat of good quality. Qual- 
ity more specifically defined is here applied to carcasses possessed of 
depth and mellowness of flesh, rather than excessive fatness. After the 
feeding period was finished the lambs were slaughtered in the presence 
of the students, thus enabling them to judge as to the quality of the 
carcasses and secure data relative to the percentages of dressed meat, 
hide, loose tallow, offal, ete. The shrinkage resulting from storage of the 
carcasses during certain periods under different temperatures was also 
noted. 

A number of carcasses were sent to dealers in Detroit, Grand Rapids, 
Lansing, Battle Creek, Adrian, Kalamazoo and Owosso, where the public 
was given opportunity to inspect them. The extent to which these 
students were successful in producing meat of prime quality is well 
expressed by the report of F. J. Dettenthaler of Grand Rapids, as fol- 
lows: “Your shipment of lambs made us February 27th, arrived in most 
excellent condition. We take great pleasure in saying that they are by 
far the best fed stock we ever had. The meat in the rib and loin chop 
was extra thick with a large amount of lean meat, and the flavor more 
like spring lamb. If you can induce the Michigan sheep raisers to pro- 
duce stock such as you shipped us it will be a great benefit to the State.” 
These lambs were marketed making very creditable profits. 

Experiments in swine feeding were also conducted during the spring 
term by junior and senior students. The object of this work was to de- 
termine the comparative results from feeding meal in the form of a slop 
versus meal with water supplied separately. Those receiving the moist- 
ened meal made a daily gain of 1.14 lbs. per capita per day while those 
receiving the dry feed gained but .86 lb. per capita in the same time. 
The percentages of dressed carcass were about the same in both cases, 
viz.: 79.65% and 79.892. 


ed 
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A system of rigid selection and methodical feeding has been estab- 
lished in connection with the dairy herd and a number of the Holstein 
cows recorded in the “Advanced Registry.” The effort in future will be 
to breed none but the best and make a careful study of economie 
production. 

The pig breeding and feeding was confined almost solely to some cots 
and hog lots on a side hill near the river. The old hog house had been 
abandoned. 

In December, 1902, the work of reconstructing the old piggery began. 
The building is 34x80 feet. The entire inner structure and ‘old cement 
floor which was badly broken up, were both torn out. In relaying the 
floor a passageway 6 feet wide was put down through the center of the 
building, leaving fourteen feet on each side for pens; in this 14 feet from 
the passageway to the outside a fall of two inches was given in laying 
the cement. The reconstruction provides four pens 614x14 feet; four 
pens 814x14 feet; two pens 10x14 feet on one side and on.the other seven 
pens 8x14 feet a feed room 14x16 feet and room for dipping 8x14 feet. 
Access to yards is being provided for each pen. Scales for weighing 
feed and pigs were set in the passageway near the feed room, which is in 
the center of the building. Both doors and ventilators are operated from 
the passageway. Swinging wooden front sections have been put in the 
pens to shut the pigs out of the trough while feeding. Over-lays con- 
structed from cheap inch lumber were used during the winter to keep 
the young pigs from bedding down on the cold cement; these gave ex- 
cellent satisfaction. 

A large portion of the area lying between the piggery, river and 
poultry house has been refenced to provide grazing lots for pigs. In 
these soy beans, rape, succotash, rye, peas, sugar beets and permanent 
pasture are being grown. The purpose is to attempt to provide forage 
crops for the swine thoughout as much of the year as possible. The 
new equipment, though still incomplete, is giving perfect satisfaction 
and will enable us to build up a good strong breeding and feeding es- 
tablishment in which all the leading breeds are to be represented. 

The fences adjacent to the farm buildings enclosing the lots used by 
cattle and swine, were badly in need of rebuilding. One hundred and 
ninety rods of this yard fencing has been replaced and somewhat rear- 
ranged with a view to greater convenience. Many of the farm fences 
will soon have to be replaced. Though apparently in fair condition, close 
examination reveals a large number of posts almost rotted off and the 
oldest woven wire so badly rusted that it cannot be used much longer. 

Three yards have been constructed on the east side of the new dairy 
barn for bulls. These enclosures consist of tight board fence six feet in 
heighth. Hitherto the bulls housed in the dairy barn have not had 
access to yardage. 

A large amount of grading has been done around the dairy barns. 
There being no natural drainage the vards were in bad condition during 
the entire winter and spring. The top of the hill lying between the barn 
and river has been removed and used to fill in between the gangway 
and the foreman’s house where water accumulated. Eave troughs have 
also been placed on the dairy and grade herd barns with tile connection 
lo remove the water. These changes have made the yards dry, useful 
and more sightly. 
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Considerable time has also been spent in repairing farm fences, grad- 
ing roads, etc. A row of elms was planted last spring on the west side 
of the farm road between the Grand Trunk and Pere Marquette rail- 
roads. 

Professor J. A. Jeffery was appointed Professor of Soil Physics and 
Agronomy early in the year and in this capacity has rendered valuable 
service, greatly enlarging the scope of his work. 

From September 1st to March Ist Mr. A. E. Kocher very acceptably 
filled the position of Instructor in Agriculture, at which time he re- 
signed to take up work with the Bureau of Soils at Washington. Since 
March ist Mr. O. H. Skinner has done service as instructor. He however, 
will enter a sugar factory as chemist in the fall, which necessitates the 
securing of a new man as instructor. 

The number of students given instruction in agronomy during the year 
just closing is about the same as that of a year ago. In addition three 
students have done graduate work. 

The broadening of our course in agriculture will necessitate more 
crowding to make room for students and apparatus. To this end the old 
basement is to be cleaned up and converted more completely into labora- 
tories for the study of soils and farm mechanics. 

During the year the amount of time given to lecture and laboratory 
work by the Professor of Agronomy is as follows: 

Fall term, four hours per day; 

Winter term, four hours per day for eight weeks and five hours per 
day for four weeks; 

Spring term, eight hours per day. 

In much of this work the instructor’s help was required. Nineteen 
talks have been delivered before farmers’ institutes and one at a farm- 
ers’ picnic. 

In addition to the above there has been investigation work, and the 
routine work of directing the farm operations, ete. 

The methods employed in practical agriculture continue to result in 
admirable crops which is pleasing to the department, and at the same 
time calls forth most favorable comment from the many parties visiting 
the farm. 

The Dairy Division has been very successfully operated by Mr. John 
Michels, Instructor in Dairying. The scope of the work has been con- 
siderably enlarged during the past year. In addition to the regular in- 
struction work, a number of investigations relative to certain phases of 
cheese and butter making have been conducted. Two educational scor- 
ing contests have also been inaugurated during the year, one for butter 
makers the other for the cheese makers of the State. In these tests 
samples of butter and cheese submitted by the makers for a series of six 
months is scored by experts. If any defects are found in the samples 
submitted, the attention of the maker is called to these by means of a 
score card and remedies are suggested. Judging by the expressions of 
opinion from various participants, these scoring contests have already 
proved valuable. 

The instruction work has been conducted along lines similar to those 
previously followed. The following students have received instruction 
during the year, viz.: 
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33 Sophomores, Farm Dairying, for three weeks. 
6 Seniors, Advanced Dairying, for one year. 

5&8 Specials, Creamery work, for six weeks. 

27 Specials, Farm Dairying, for two weeks. 

15 Specials, Cheese Making, for four weeks. 

54 Freshmen Sophomore Dairying, for five weeks. 


193) Total: 


The Instructor in Dairying delivered eight addresses before dairymen’s 
gatherings in the State and furnished from one to two articles per week 
to local agricultural and dairy publications solely in the interests of 
the dairy industry of the State. 

Respectfully submitted, 
R. 8S. SHAW, 
Professor of Agriculture. 


HORTICULTURAL REPORT. 


To the President: 


With this report is concluded my first year in charge of the Depart- 
ment of Horticulture and Landscape Gardening. It is therefore fitting 
that an outline be given of the aims and purposes, the present status, 
and the needs of the department, as well as an account of the present 
year’s work. 


AIMS AND PURPOSES. 


The chief aim—almost the sole aim—is to instruct students in horti- 
culture by teaching. It is felt that instruction by experimentation, out- 
Side of that done by students at the College, belongs to the Experiment 
Station; and likewise that the dissemination of horticultural informa- 
tion belongs, for the most part, to the Experiment Station and Farmers’ 
Institutes. The great aim of my department, then, is to teach students— 
to do college work. The teaching falls under two heads: that in the ~ 
class-room and the illustrative and practical work in the laboratory and 
out of doors. 


CLASS-ROOM WORK. 


The following are the class-room courses now offered in the depart- 
ment and the number of students that have taken the courses this year: 
Plant Propagation in the Spring term of the Sophomore year, 72; Pom- 
ology in the Fall term of the Junior year, 45; Landscape Gardening in 
the Spring term of the Junior year, 45; Floriculture in the Winter term 
of the Junior year, 14; Spraying of Plants, Spring term of the Junior 
year, 12; Harvesting and Marketing, Fall term of the Senior year, 12; 
Evolution of Horticultural Plants, Winter term of the Senior year, 14; 
Experimental Horticulture, Spring term of the Senior year, 12. The 
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first three terms’ work were required, the remaining courses were elec- 
tive. Young women are required to take the course in Plant Propaga- 
tion and a course, not mentioned above, in Floriculture and Landscape 
Gardening in the Fall term of the Junior year, in which there were 16 
students. 


LABORATORY WORK, 


The laboratory courses, with the number of students in them during 
the year, are given below. Laboratory work takes the place of the old 
student labor, for which students were paid 10 cents per hour. In the 
Spring term of the Sophomore year the work consists of practice: in 
grafting, budding, pruning, making cuttings, sowing and testing seeds, 
and in transplanting piants; number of students, 36. During the Fall 
term of the Junior year, a comparative study is made of the representa- 
tive varieties of all the different orchard crops; number of students, 45. 
In the Winter term of the Junior year the work consists of practice in 
forcing vegetables and flowers in the greenhouses. During the Spring 
term of the Junior year practice is given in spraying and in making, 
testing, and analyzing spraying mixtures; 14 students in each of the last 
two courses. Students who desired paid labor found an opportunity for 
it on Staturdays, during vacations, and after hours on school days. 

THH LABORATORY. 


‘ 


The laboratory—the first distinctively horticultural laboratory in the 
country—completed in 1889, was in a poor state of repair and unsuited to 
the needs of the department at the beginning of the year. Steps toward 
complete renovation were taken and began by the remodeling and re- 
furnishing of the main floor. The carpenter shop on this floor was re- 
moved to another building, and the roum occupied by it was turned into 
a storage room for students’ supplies. The old tool-room, 36 by 32 feet, 
occupying the choicest part of the building, in which the postoffice has 
been quartered for the past few years has been rebuilt and furnished 
with desks, drawers and lockers. The drawers have been equipped with 
saws, knives, shears, labels, markers, firmers, germinators, etc., whereby 
each student in the laboratory has an individual outfit. There yet re- 
main the basement and the upper story to be refitted. In the basement 
it is recommended that the large room, now used for vegetables be 
turned into a laboratory room for the study of spraying mixtures and 
Spraying implements, and that the smaller rooms fer most part, be con- 
tributory to the main room. In the second story the class-room must be 
refurnished and three small rooms now used for storage purposes could 
well be refitted into a room for individual student work, a seed room and 
an herbarium room. 


THE ORCHARD. 


Few changes have been made during the past year in the orchards. 
The trees in the small peach and plum orchard west of the hospital were 
rapidly dying out and all were removed, and the land turned into 
campus. The orchards are in fair condition so far as the growth of trees 
is concerned. None area success as to productiveness, as our land is not 
well adapted to orcharding, though all have yielded good results for ex- 
perimentation and for student work. The following are the numbers 


et 
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of the different kinds of fruits in the College and Station orchards: 
Apples, 600; Cherries, 100; Peaches, 45; Pears, 140; Plums, 100; Cur- 
rants, 30; Gooseberries, 20; Grapes, 100; Raspberries, 50; Blackberries, 
32; Strawberries, 200. A great number of these varieties are worthless, 
and having been thoroughly tested and reported upon, the plants should 
now be discarded. 


THE GROUNDS. 


No very important changes have been made in the grounds during the 
past year. Two new buildings, the Bacteriological Laboratory and the 
Bath House, have made necessary some orading, turfing, and building of 
walks. It has been found necessary, as in the past, to remove some trees 
and shrubs. Planting is always done to secure immediate effects and 
this means that at a later date the axe must be used to secure the wel- 
fare of the remaining plants, as well as to increase the beauty of the 
scenery. The springs of 1902 and 1903 have been wet and the grass and 
weeds have grown luxuriantly. With this increase of labor in caring for 
the grounds, and with the high price of Jabor, it has been impossible to 
do more than to keep the grounds in a normal condition with the money 
at my disposal, though opportunities for improvement are at hand. It 
has been thought best to do away with many of the flower beds formerly 
maintained on the lawns, both from the standpoint of beauty and from 
that of economy. 


THE GREENHOUSES. 


Early in the year the vegetable house belonging to the Station but 
under the charge of this department, was torn down and rebuilt as a 
part of the main greenhouse range. This was done as a matter of 
economy in heating, of convenience and because the old structure was in 
danger of tumbling down and had to be rebuilt. The old grapery, for 
the past few years falling into decay, has had to be torn down. So far 
as possible the greenhouses have been turned from exhibition purposes 
into houses for the illustration of class-room work and to give practice 
to students in growing flower and vegetable crops. The houses are now 
most admirably adapted for this purpose. During the session just past, 
flowers have been regularly supplied to the Legislature. These were 
grown by the students for the most part. The greenhouses and the stu- 
dent work connected with them have been under the charge of Mr. 
Thomas Gunson, to whom credit is due for the very great value of the 
houses and of the student work to the department. 


THE VEGETABLE GARDEN. 


The vegetable garden has been planted and cared for by students for 
most part as educational labor. It is carried on as a market garden, 
under the immediate supervision of Mr. Dean. The garden comprised 
about ten acres. To some extent the results are utilized by the Experi- 
ment Station. The intention of the department is to grow only as many, 
and only such vegetables as will illustrate the work for students and 
supply the Station with such tests as it may call for. 

eget 
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SPECIAL COURSES. 


During the past winter the usual six weeks’ course in Horticulture 
has been given and along the lines mentioned in previous reports. Nine 
students were enrolled, a slight increase over the previous year. Horti- 
cultural short courses do not commend themselves to fruit growers for 
the reason that it is absolutely impossible to teach horticulture in six 
weeks, and especially at a time of the year when work out of doors cannot 
be done. Probably better results could be secured by offering three dis- 
tinct courses,—one in Pomology; one in Floriculture; and one in Vegeta- 
ble Gardening. At present a smattering of all of these is given under the 
general head of horticulture. 


SPRAYING THE ELMS. 


A scale insect has been feeding on the campus elms for the past decade 
or more. A few trees have been killed by the depredators, many have 
been greatly injured and practically all somewhat injured. An appro- 
priation was made by the State Board of Agriculture in November, 1902, 
of $650 to check the scale. During March and April, 1903, the four hun- 
dred and eighty elms on the College grounds were sprayed with lime, 
salt and sulphur, as recommended by the Station Entomologist, Mr. 
Pettit. The results are very gratifying. All of the trees show the 
benefit of the treatment. On account of the rapidity with which the 
foliage came out in the early spring of this year, part of the trees in the 
elm avenue could not be sprayed on both sides. These trees should be 
re-sprayed next season. 


THE HERBARIUM. 


The department has started an herbarium for illustrative work in the 
class-room. The purpose is to obtain specimens of all the cultivated 
plants in the country. The work in the summer of 1902 was under the 
charge of Moses Craig, formerly professor of Botany in the Oregon Agri- 
cultural College. Under him a splendid start has been made. The col- 
lection now numbers over one thousand specimens. 


THE RIVER BANK. 


The river bank near the President’s house has been caving badly 
during the past few years. To prevent such caving, forty piles have been 
driven. A retaining wall is being built against these piles which it is 
hoped will effectively provide against future caving. 


THE HORTICULTURAL LIBRARY. 


The department library, consisting of the T. T. Lyon collection of 
about 500 volumes, and of books purchased by the department, making 
nearly seven hundred in all, has been catalogued during the year and ar- 
ranged for the convenience of students and members of the department 
teaching force. 


HORTICULTURAL CLUB. 


The students specializing in Horticulture have organized and main- 
tain a horticultural club, which meets every other Wednesday night. 


7 
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The club is proving a valuable adjunct to the class-room work. It is 
one of the first, if not the first, distinctively student horticultural club 
in this country. 


ASSISTANTS. 


Mr. Thomas Gunson, Mr. M. L. Dean, and Mr. H. Sherman have re- 
tained the positions filled by them in former years, and have ably per- 
formed their duties. In addition, Mr. B. Wermuth of the class of 1902, 
was paid from the department funds for assisting in the laboratory 
during the last six months of the year. 

Now that the former labor period is given up to strictly educational 
work, students in the department need more supervision. Horticultural 
operations are carried on in the greenhouses, orchards, on the campus 
and in the laboratory. The supervisors must go from place to place, 
often leaving students without supervision for long periods. This is 
almost never satisfactory and a sufficient number of supervisors should 
be provided. It is reasonable to suppose that the value of the horticul- 
tural laboratory work is determined by the manner of its supervision. 
There is need of at least one more assistant for the coming year. 


NON-HORTICULTURAL MATTERS. 


The most burdensome and annoying work on the department at the 
present time is that which has nothing to do with teaching horticulture. 
I refer to the errand, the ice, the vegetable, the fuel, the scavenger, and 
the general utility work now imposed upon the department. The time 
was when the limited amount of this work necessary for the college com- 
munity could be done by the department without much trouble, but the 
great growth of the community has changed this, and the non-horticul- 
tural and the non-professional work referred to above is now almost an 
intolerable nuisance. Relief could be given by assigning this work to 
some one person not having to do with the professional work of the 
College. 

Very respectfully submitted, . 
U. P. HEDRICK, 
Professor of Horticulture and Landscape Gardening. 


Agricultural College, Mich. 
June 30, 1903. 
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REPORT OF THE MECHANICAL DEPARTMENT. 


To the President: 
I have the honor of submitting the following report of the work done 
in the Mechanical Department during the vear ending June 30th 1903. 
The work in the class rooms, drawing rooms, etc., has been conducted 
as follows: 


FALL TERM. 


Seniors.—Thermodynamics and Graphical Statistics of Mechanism by 
Prof. Weil. Steam Engine Design and Experimental Laboratory by 
Prof. Reynolds. Elementary Kinematics by Mr. Wells. Shop Practice 
by Mr. Leonard. . 

Juniors.—Machine Design by Mr. Wells. Shop Practice by Mr. Leon- 
ard. Metallurgy by Prof. Weil. 

Sophomores.—Shop Methods by Mr. Leonard. Shop Practice by 
Messrs. Leonard, Theadore and Baker. 

Freshmen.—Shop Practice by Mr. Krentel and Mr. Baker. 

Sub-Freshmen.—Visits of Inspection by Mr. Wells. 


WINTER TERM. 


Seniors.—Advanced Kinematics by Prof. Weil. Steam Engineering 
Laboratory by Prof. Weil and Prof. Reynolds. Advanced Machine De- 
sign by Mr. Leonard. 

Juniors—Machine Design and Steam Engine Design by Mr. Wells. 
Valve Gears and Boilers by Prof. Reynolds. Shop Practice by Mr. Leon- 
ard and Mr. Theadore. 

Sophomores.—Elements of Machine Design by Mr. Wells. Shop Prac- 
tice by Messrs. Leonard, Theadore and Baker. 

Freshmen.—Shop Practice by Mr. Bradford and Mr. Baker. 

Agricultural Freshmen.—Shop Practice by Messrs. Theadore, Krentel 
and Baker. 


SPRING TERM. 


Seniors.—Engineering Practice by Pro. Weil. Thesis Work by Prof. 
Weil and Prof. Reynolds. Original Design by Mr. Leonard. 

Juniors.—Strength of Materials by Mr. Wells. Testing Materials of 
Engineering by Prof. Reynolds. Shop Practice by Mr. Leonard and Mr. 
Theadore. 

Sophomores.—Elements of Machine Design by Mr. Wells. Elements 
of Steam Engine by Prof. Reynolds. Shop Practice by Messrs. Leonard, 
Theadore and Baker. 

Ireshmen.—Shop Practice by Mr. Krentel and Mr. Baker. 

At the close of the College year, Mr. H. W. Reynolds, who was senior 
instructor in this department, was promoted to the position of assistant 
professor of mechanical engineering. Mr. W. R. Bradford, instructor in 
wood shop resigned his position to take charge of the work of manual 
training in the schools at Calumet, Michigan. Mr. Bradford carried on 
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his work with marked success, and his resignation was received with 
regret. 

Mr. Andrew P. Krentel has been appointed instructor in the wood 
shop. 

The work of this department has been carried on during the past year, 
in general, with regards to additions, repairs, etc., etc., along the lines 
indicated in previous reports. 

In our report for the year ending 1902 the authorization by the Board 
of Agriculture of the construction of a new engineering building was 
noted. At the present time the department is sorely in need of ad- 
ditional room, and we trust that the building referred to may be erected 
in the near future. 

During the year, as in past years, the writer has carried on consider- 
able engineering work for the College. The most important engineering 
undertaking of the year has been the laying of a new system of mains, 
which work is now in progress. 

Respectfully submitted, 
CHAS. L. WEIL, 
Professor of Mechanical Engineering. 
Agricultural College, Michigan. 
June 30th, 1903. 


REPORT OF WOMEN’S DEPARTMENT. 


President J. L. Snyder: 

Permit me to submit the report of the Women’s Department for the 
year just closed. 

The year’s trial of the five-year course has justified the hopes with 
which it was inaugurated. The work of all the teachers has been in- 
creased, however, by the increased number of students. In the fall and 
winter terms every available place in the Women’s Building was used, 
but during this crowded period the students were mutually helpful and 
generous. The housing of the women students has come to be a rather 
serious question. 

Mrs. Haner, with the able assistance of Mrs. Gingles, has carried on 
the work in domestic art practically as last year. After six years of 
faithful service Mrs. Haner has been granted a year’s leave of absence 
for advanced study in her specialties, sewing and wood-work. Mrs. 
Gingles, who has been a very helpful member of the department and of 
the College family, will have charge of the domestic art work during her 
absence. 

In domestic science, the department was fortunate to retain Miss Ly- 
ford, who assumed, in addition to the advanced class work, the duties 
of Club Steward, and has shown herself thoroughly efficient in this line 
of work. Miss Jennette C. Carpenter, B. S., of the class of ’98, the new 
instructor in Cookery has proven an excellent worker and a valued ad- 
dition to the department. 
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The resignation of Mrs. C. E. Marshall, whose musical ability and 
thorough work have been recognized for years past, made necessary the 
appointment of a new instructor in music. Miss Louise Freyhofer, B. S., 
just returned from two years’ study in Germany, was secured and her 
work has been most satisfactory in every way. We consider ourselves 
favored to retain her in charge of this work. 

Physical training, under Miss Avery’s able direction, has been carried 
on in two sections throughout the year, thus making special and more 
advanced work possible. 

Mrs. Barber has given again the lectures in home nursing and we hope 
this may be a permanent arrangement. 

The Dean has carried, in addition to the Freshmen Ethics, a spring 
term senior elective,—the History and Philosophy of Education,—and 
has found it a most interesting means of contact with the senior women. 

Respectfully submitted, 
MAUDE GILCHRIST, 


June 30, 1903. Dean of Women’s Department. 


REPORT OF DEPARTMENT OF BACTERIOLOGY AND HYGIENE. 


President J. L. Snyder: 


I have to report that this has been the most unsatisfactory year of 
teaching during my connection with this College. All of us in this de- 
partment feel that we have not satisfactorily accomplished what we 
should have accomplished in instruction, and further feel under obli- 
gation to those students who have subjected themselves to so many in- 
conveniences. The reason for this lies in the fact that owing to the 
disturbed condition of the old laboratory and its filling up with supplies 
which were to be placed in the new laboratory, we were not able to con- 
duct any laboratory work until the winter term. 

Two weeks after the beginning of the winter term, we entered the 
second floor of the new laboratory. With this we began operations but 
were constantly interfered with by carpenters and plumbers who were 
finishing various parts of the building, making connections of pipes and 
flues; frequently the water or gas would be shut off for hours at a time 
and we could do nothing. This continued throughout the winter term. 
Taking it all in all we have been working under many difficulties. 

Although our work has suffered greatly this year, nevertheless we 
are grateful to know that with the opening of the new school year we 
shall be able to occupy the new laboratory, so kindly and generously 
granted by the Board of Agriculture, and trust that we shall not only be 
able to do the work that we have heretofore been doing, but to make 
the work more useful to the students. It is our aim to apply bacteriolog- 
ical facts to the everyday pursuits of those following specific lines of 
agricultural work, domestic science work, or other industrial pursuits. 

In closing I wish to acknowledge the efficient assistance of Mr. S. F. 
Edwards and Mr. B. Barlow in their capacity as instructors. 

Most respectfully submitted, 


CHARLES E. MARSHALL, 
June 30, 1903. Professor of Bacteriology and Hygiene. 
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REPORT OF THE DEPARTMENT OF BOTANY. 


President J. L. Snyder: 


I have the honor to hand you my brief report for the year ending June 
30, 1903. 

During the past year students have received instruction in this de- 
partment as shown in the table below: 


; tu- 
Hours 
Class. Subject. Term. per dents 
week eae 

rolled 
BS acuberaduate: faa cesta CPTES SUD ICCISMs eae. ce ee EE NEC Gs terMsS: Acrnise cM eae oe 1 
Seniors.. oe loa eta eV OOM LECHHOIOLY cost occ ees Wintereeeescic oeecces 4 2 
Juniors.. Sn ree ons bine eel aiaiaie he ae ines ta nies name as See Ne iicisi se taeaales 4 3 
METIIOTS ae son Care coc reo ae ie ale Plant physiology: .<c2s .sicese ses: SPLINE: com cass comers 3 3 
AT CUbura) jUDIOLS ..,. 2 J) |) LAaLASLbiC PUN LISS ee ewe debe Bra Se is a seawthe meee 9 31 
= ‘ ...+...+-| Grasses and other forage plants Winter, five weeks.. 5 20 
EE Ee Ric sot os irl Maa Catal 0 Ibe ea GM ee ers ar emia bs 5 20 
oe Bo ice Goal led: yalrevero) Co fearee SE ICAO SCOR tre) Oat ene ae ee reriscene 3 37 
aS «|... ....| Trees and shrubs.. Sa piraeielsaters Molter oa 2% 34 
Agricultural sophmores..... Plant histology.. Winter... 30 
Women sophmores.......... Be He See Spring.... 7 35 
As: Lhe ae ae Trees and shrubs... eens BOR ace 2% 40. 
Agricultural freshmen...... Fruits and seeds Sree woneor ceo 1 OE cine nce eae 4% 16 
Women freshmen............ oA Se Nae nD OSE png rete ee 4% 26 
Agricultural freshmen......| Systematic botany. . Pisco) Seacvesecie Spring oces sateen tee 3 18 
Women freshmen............ Plant histology.. ee atcheer Ce penetra Eee 7 22 
Agricultural sub-freshmen.. Beginning botany. . Rhee wostecaif,) OMe wa cate Saye mateo ene 3 59 
Women sub-freshmen....... was ace cre SOR Sane Oe eee 3 40 
Agricultural sub-freshmen.. Systematic botany. SS nA SSPLING. ts aoc ceeies Bale 2 44 
Women sub-freshmen....... YS a RRL Teg ah a ayy CA Scher aeic 2 35 
Specialises 0 | escconasso. leive stocks ceca e eae en Winter eee erp nee ies 5 48 
ie a ea ea) feo Slav atSrate eset as Hrinit Culture tec. cc- ee eee po aa Sere Conan aee 5 10 
IS Rp ee hire AOE ROR OOE SULar DEE Usecs CS ekeoe aes Spring... Boa 10 13 
EEE AL STUCENESIEHEOM Ess cassette sls OST eee ae Te oat ee ING OG aan Hee Hawtin ee schema ae eee 587 


As you may know, these students were taught by two men and half 
the time of another, the same force that served at the College seven 
years ago when there was not half as much teaching as at present. This 
has been accomplished by enlarging the classes and in a number of in- 
stances by shortening the time for each class. As much of the teaching 
is in the line of laboratory work, a shortening of the hours for work and 
the increase in number of students per class materially affects the 
thoroughness of the instruction,—a result which I very much regret, 
Although the teaching force had enough to do, I should have divided 
some of these classes, had it been possible to avoid conflicts in the 
schedule. - 

Please do not forget that both the professors of Agriculture and the 
professor of Horticulture unite with me in thinking it best that all Agri- 
cultural seniors should have at least one term of instruction in Plant 
Physiology during their course, and that we are omitting this work for 
‘lack of suitable rooms. I have for ten years given up the use of most of 
a laboratory planned for my own use and given the space over to my 
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assistants and to students. I have no private laboratory in which to 
carry on investigations.- Excepting one week of the last long vacation, 
I remained here at work or was engaged in making collections and 
taking photographs for the College. Long hours were occupied in put- 
ting to rights our large herbarium and in arranging our numerous 
negatives, slides and photographs and in labeling and otherwise im- 
proving the botanic garden. 

I now expect to work here during the present long vacation and in 
making collections and observations for the advancement of the depart- 
ment. The garden has been much improved. 

I am sorry to tell you that as the students increase in numbers and 
more people visit the College, depredations of one kind and another 
have become more frequent. There seems to be a necessity for policing the 
garden, especially in the evening and on Sundays, when the gardener 
is absent. 

In looking over the past I cannot help regretting that eleven years of 
my time here were divided between horticulture and botany, and a still 
longer time was divided between forestry and botany. 


THE HERBARIUM. 
The additions made during the past year are enumerated below: 


SEED PLANTS, FERNS AND THEIR ALLIES. 


C. H. Peck, State Botanist of N. Y., Cones of Picea rubens, three 


| it Sip A eee ee Pha Ag Se Reenter Bd re Ne crap to TP 3 
B. L. Robinson, Harvard University, Plantae Excicatae Grayanae 100 
Pena Cheney. Ala WAM. cet sls cian atts oA fitieee arene cle weaka neice wheoea 11 
B. Barlow, Collection of 1901 in Upper Peninsula................ 48 
C. J. Davis, University of Michigan, Hybrids Oaks............... 4 
ee VLCACOMEN MUSKCP OM 5:5 oo wks eae ok tena ota Uk eee cle enue ce bs 44 
OMe. OOd. Phalanx ONO. 15 cies chores Bla wlediets Goa yo wah od 35 
Mrs. R. Mann, Ferns and allies, desiderata..............0.00000- 14 
aire Clhite, Binghamptom, Ni. Woe ccs ohe oe, ee sale eiece alee dime lt) -alei ele 14 
eA Cannon: TOM SOULMCAST Ul. Dae earn wasisereiere aimee ee ater cans eas 220 
ree era ey. Mi COGS E RAINES Es uiaie'hns ths ta terete pn patc sel oat see iat 546 
Pam a LON, CESideratace aeitan: con ce-thks Rare OR ebRt ate nye Piera tod esa 38 
PEGRTCHOOLECELONA, 2 04's eo cate tort ons St aa piek Se MRE teen nthe is Ae Bent: 

1,615 
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FUNGI. 


WA. Kellerman, Olio, Fascieles FV, V, Viv os oe oc eee ees 
Sonection ol. He late Geb Hicks 0.0555)... 2% dc. uiels «sad as wewe wieate 
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Arthur and Holway Exsiccatae et Icones, Fascicle IV.........., 
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ALGAE, 


Collins, Holden, and Setchel, Fascicles C..................0045 
Collins, Holden, and Setchel, Fascicles XIX, XX, XXI......... 


otal Adarmons tor the Years ise oe oss ec cote nme eae eee 


GENERAL SUMMARY OF PLANTS IN THE HERBARIUM. 
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DONATIONS TO THE BOTANICAL DEPARTMENT, 
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From S. Alexander, Birmingham, Mich., specimens of leaves, fruit and 


timber of Quercus Alenanderi. 
From C. D. McLouth, seeds of Salsola Tragus. 


From C. H. Peck, State Botanist, Albany N. Y., 3 packages Picea 


rubens Sarg. 
From Prof. H. L. Clark, Olivet, Mich., Euphorbia pepulus. 
From Gray Herbarium of Harvard University, 100 Plantae 
catae Grayanae. 
From C. F. Wheeler, Washington, D. C., 1 Opuntia. 
From G. M. Park, 81 packages of seeds; 6 kinds of bulbs. 


GIFTS TO OTHERS. 


To C.S. Sargent, Arnold Arboretum, 14 lots of Crataegus. 


Exsic- 


To Bureau of Plant Industry, 92. herb. specimens of woody plants. 


U.S. Department Agriculture, 150 herbarium specimens. 


To Gray Herbarium of Harvard University, 200 herbarium specimens. 


To New York Botanical Garden, 200 herbarium specimens. 

To Superintendent of Parks and Boulevards, Detroit, Mich., 4 
shrubs. 

To Bureau of Forestry, 60 forest views, unmounted. 


living 


To State Forestry Commission, Lansing, Mich., 63 photographs. 
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To State Normal College, 8 Aquatic Plants. 
To seed Laboratory and Bureau of Plant Industry (F. H. Hillman), 27 
lots of seeds of weeds. 
Thanks are tendered Professor J. B. Dandeno and Instructor B. O. 
Longyear for faithful services during the past year. 
W. J. BEAL, 


Professor of Botany. 
Agricultural College, Mich. 


June 30, 1903. 


REPORT OF FORESTRY DEPARTMENT. 


To the President: 


I have the honor to submit herewith the first annual report of the 
Department of Forestry for the year ending June 30, 1903. 

My connection with the Michigan Agricultural College began Septem- 
ber 1, 1902. On that day I studied the attempt that nature is making 
to restock the cut-over areas around Grayling, Crawford County. The 
next day the acre plantation of trees belonging to the Experiment 
Station at that place was studied. Of the 50 species of native and for- 
eign trees planted there by the Botanical Department in 1888, the native 
White and Norway Pine give the best promise of success. Many of them 
are now 14 to 16 feet high and thrifty. On the same piece of 80 acres 
is abundant opportunity for further trial and such should be made as 
soon as possible. 

On November 17, 1902, the State Board of Agriculture placed in the 
hands of the Professor of Forestry the woodlots and wood lands belong- 
ing to the College. At the same time with the approval of the Director 
of the Experiment Station three acres, a portion of field number six, 
were set aside to be used as as a forest nursery making a total of nearly 
200 acres under the charge of this department or nearly one-third of the 
whole farm. The remaining areas aside from the forestry nursery plot 
have been sufficiently described in the report of the State Board for 
1895, page 35. 

At the time of my arrival the pinetum was in a flourishing condition 
making a height growth of from two to three fete the sixth year after 
planting. A small plantation of deciduous and evergreen trees north of 
the pinetum had been started in the spring of 1902 under unfavorable 
soil conditions. Nevertheless; it was doing fairly well. This has since 
been improved and some of the small trees replaced with more valuable 
sorts. All the valuable timber was removed from the farm some 10 or 
15 years ago so that only fuel material is left. Many of the beech and 
maple trees that had been left had been marked for cutting into fuel. 

It is desired to convert the piece of 55.5 acres back of field number 
seven into an arboretum as fast as practicable. Planting with this 


object in view has already begun. Some improvement cuttings have 
been made in this piece. 
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On the south side of field number 17 improvement cuttings have also 
been made. Acorns, bitternuts, two quarts of locust seed, and 100 
young basswood trees 36 inches high have been planted where the trees 
were taken out. On May 18 fire ran over about five acres of this piece 
and beside burning three cords of 36-inch wood and doing other damage 
probably destroyed a part of the planting. A few hundred locust trees 
18 inches high were planted on part of the area burned over. 

The scattering trees that stood on the west end of field 19 have been 
cut into wood. The wood has sold at varying prices depending upon 
the quality, length and delivery as follows: 

Two hundred seventy-six cords 16-inch at $2.00; 914 cords 16-inch at 
$1.75; 1 cord 16-inch at $1.60; 314 cords 16-inch at $1.50; 2134 cords 
36-inch at $2.50; 614 cords 36-inch at $2.25; 34 cord 36-inch at $1.75; 11% 
cords 36-inch at $1.50; 114 cords 36-inch at $1.10, not delivered; 21% 
cords 36-inch at $1.00, not delivered. 

Sixty cents per cord was paid for cutting 16-inch and seventy cents 
for 36-inch. The 16-inch sold so much more readily that only 7714 cords 
of 36-inch were cut. It cost from 40 to 50 cents per cord to deliver the 
16-inch and 70 to 80 cents to deliver the 36-inch. This leaves a net stump- 
age value of from 90 cents to $1.00 per cord for most of the 16-inch and 
of from $1.00 to $1.10 for most of the 36-inch. A few trees were so badly 
decayed that they little more than paid for getting out if present re- 
turns only are considered but to let them stand or leave them on the 
ground would have been poor management, for if left standing they 
would be a hindrance to the growing trees and if left on the ground 
would help to increase damage from fire. During the winter the team 
and driver from the Experiment Station was permitted to haul wood 
at 25 cents per hour but when the open season began it was necessary to 
pay 35 cents per hour for man and team. 

During December and January the weight of 81.5 cords of 16-inch 
wood was taken and the average weight per cord (mostly beech) was 
1,832 pounds. The average weight of four cords of top 36-inch beech 
was 2,882 pounds. The 16-inch wood sold readily for two dollars per 
cord delivered and the 36-inch went slowly at two dollars and fifty cents 
per cord. By reducing to rate per ton we find that the 16-inch cost $2.18 
per ton and the 36-inch $1.73 per ton. If we add to the price of the 36- 
- inch 75 cents for cutting each stick twice to make it convenient stove 
length we find it cost $2.48 per ton or thirty cents more per ton than the 
16-inch. Later orders were given to cut nothing over 16 inches. In 
this length the limbs are used up closer, and more profit is realized per 
tree. 

With the cooperation of the Chemical Department a test was made 
to determine the heat value of different parts of beech and maple trees. 
The results were as follows: 
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Results of determination of heat units in beech and hard maple wood taken from different. 
parts of the tree. 


os > arg z, 
3 3 29 Bg 
3 A Se 52 
Zz - vey Zz ss Qa As 
Position. S oD .3 : 
& ® . Os bs pg 
= 22 3 =} aes 
g Se SeAel eval vies 
n ou ou fQ a) 
PelBeech i heanh MCAT SUUIN Ps sc curtae mils cietelebic/delnrislele lem teil cee 25.3 747) 7,248.0 9 718.5 
Ma NIA DLS SAS WO AT GO Psa icisisrepaie)n cseiciieyete ata tata silae aie wie letalatw nis, ois scree s/o cuensats 30 8 69.2] 6 099 1 8.813.3 
Pie Becehiimb) FWO INCHES IN GIAMEhERA. -. cies alee cls ote « oicisiseheicloye 36.2 63.8 | 5 8x8.4 9 227.1 
Seva Mee Arh, MEAT Shui ssp tele ene leleiis siseleteia iaietets oie oe teeters 32.8 67.2 | 5,870.8 8, 735.8 
8 | Maple limb, two inches in diameter.................005 cece eee Rl 643 | 5,817 9.045.& 
5 | Maple sap, near stump... ...... RAI ete sislalevelaie olen micas *6.1 63.9 | 5.81.9 8.735.8 
IMB CeCHISAD NEAT SUM Das st oleate) re 4.- cteeiiao teary eictsle ot ia.w cele eieersiee 40 2 59.8 | 5.534.4 9,253.5 
DH MISEE Chel SME AT GOP is seats aysials cies: ctroslniereis ersiateemeiaeiaisie) es gee s ke senate 44.1 55.9 | 5,088.6 9, 098.5 


Arranged according to the British Thermal Units per pound of orig- 
inal wood as taken from the pile. Wood cut in January a few days be- 
fore samples were taken. 

The samples for test were procured by cutting dust with a fine saw 
from the s sample of wood. 

This spring 3,000 locust trees have been planted. Part of them north 
of the pinetum, part on the west end of field 18 and the remainder in the 
south part of field 17; 3,000 catalpa have heen planted alternating with 
the locust except that none were planted in 17; 500 European larch and 
500 Norway spruce have been planted in suitable places; 100 basswood 
have been planted in open places on the south end of field 17. About 
200 white ash, white pine, Norway spruce and others have been planted 

‘in the woods back of number 7 making a’ total of 7,300. trees that have 
been planted this spring. 
— Seed planting in the nursery began April 29th. The seeds of conifers 
were sown broadcast in beds four feet wide. The aim was to have about 
100 seeds germinate per square foot. Since the seeds have germinated 
we find them rather thicker than that. It is expected to transplant 
large numbers of these as soon as they get large enough to handle. The 
beds after sowing were covered with two or three inches of leaves and on 
part of these were placed lath screens and on part brush and on part 
nothing was placed to hold the leaves in place. The lath screens were 
made four feet square with the space of a lath between each two. For 
end pieces a lath on either side was used. These are light and very easy 
to handle. As soon as the pine seeds had begun to germinate the screens 
and leaves were removed and the screens supported on poles resting on 
stakes about 14 inches above the ground. On part of the beds in place 
of the screens brush from trees that were cut for wood during the winter 
was used. The screens are much more expensive, costing about 18 cents 
each, to begin with but they are far superior in management as they 
can be removed and replaced with but little loss of time and permit of 
easy access to any part of the plantation while the brush are trouble- 
some to handle and obstruct the paths between the beds. The leaves on the 
beds gave ideal conditions for seed germination and as a consequence 
the per cent of germination has exceeded expectations. Seeds of de- 
ciduous trees were planted in rows 314 feet apart for horse cultivation. 
The locust seeds were placed in water drawn from the steam boiler 
using about two quarts of hot water to a pound of seed. They were 
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stirred for half an hour at intervals of about five minutes and then al- 
lowed to stand from the afternoon of one day to the forenoon of the 
next when nearly every seed had swollen. Planting was begun and con- 
tinued until the next day when the radicles began to show on some of 
the seeds. The ground was dry so the row was wet from the spout of a 
watering can, the seeds distributed from the hand and covered. Catalpa 
and white ash seeds were placed in warm water for a short time before 
planting. The white ash shows poor germination but there will be 
plants enough to fill the rows. The locust come up unevenly. The 
catalpas show a high per cent of germination and stand thick in the row 
so that a good deal of thinning will be necessary. Some of the other seed 
planted have not germinated yet. The most of the seed was of those 
species that we know to be of most economic importance. The follow- 
ing list gives the name and amount of seed in ounces of each species 
planted: amabilis fir, 1; balsam fir, 1; white fir, 1; lowland fir, 1; red fir, 
1; Sitka spruce, 1; noble fir, 1; black hemlock, 1; sub-alpine fir, 1; Fraser 
fir, 1; Lawson’s cypress, 1; white cedar, 1; western juniper, 1; red cedar, 
64; incense cedar, 1; white spruce, 1; Engleman’s spruce, 1; Colorado 
blue spruce, 1; foxtail pine, 1; shore pine, 1; Coulter pine, 1; limber pine, 
1; Jeffry pine, 1; sugar pine, 1; silver pine, 1; California swamp pine, 1; 
lodge-pole pine, 16; bull pine, 16; Norway pine, 64; pitch pine, 1; white 
pine, 64; Douglas spruce, 16; giant tree of California, 14; red wood, 14; 
bald cypress, 16; hardy western catalpa, 80; white ash, 48; locust, 64; 
basswood, 64; black cherry, 64. A few seeds of each were preserved as 
specimens. 

Calculating from the number of seeds per ounce of each species we 
find that nearly one million seeds have been planted. 

In cooperation with the entomological department of the Experiment 
Station the woods back of field 7 have been improved by drainage. Sewer 
pipes have been put in at road crossings where necessary. Drain tile 
have been laid along the road that runs between the pinetum and the 
woods so that the places on either side of the road that were originally 
Swampy are now dry. 

The rail fence on the west end of field 18 was moved 40 paces to the 
east and about three fourths of an acre of pasture planted to locust 
and catalpa in alternating rows four feet apart. This is in the way of an 
experiment to see if trees can be grown without plowing the pasture 
sod. Some furrows for fire protection will probably be necessary. 

During the fall term a class of six young men was instructed in the 
elements of forestry and forest botany. The class was made up of three 
seniors and three juniors. In the winter term five of these continued 
in the same subjects and a class of 31 juniors in agriculture were in- 
structed in the elements of forestry. This spring term a class of six, 
two seniors and three juniors and one special, has been instructed in 
silviculture and a class of three juniors have received a special course 
in forest botany making a total enrollment of 37 different students under 
the instruction of this department. 

A beginning has been made toward the collection of normal and 
abnormal growths and forest products. The following donations to the 
department have been made: 

Two bushels of Norway pine cones and a section of hemlock log, Sal- 
ling-Hanson, Grayling, Mich. fs 

Four-foot log rule and pickeroon, Botanical Department, M. A. €. 
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Specimen of longleaf pine from Georgia, Prof C. D. Smith. 

Thirteen pin oak, 3 feet high, Detroit Park Commission, per S. Alex- 
ander. 

Specimen of Toothache tree, loblolly pine, cones and young plants of 
longleaf pine and Indian bread from Texas; tie lifter, pickeroon, ax 
pickeroon, peeler, double-bit ax, broad ax and skidding-dogs from Mon- 
tana; 67 mounted specimens of trees and shrubs from M. A. C. campus, 
G. E. Tower, Bureau of Forestry, Washington, D. C. 

Eight samples of distillation products, Cleveland Cliff Iron Company, 
Munising, Mich. 

My own collection of specimens of forest trees and shrubs has been 
made available for the use of the department. It is very desirable to in- 
crease these collections to be used for purposes of illustration and to 
have a suitable place for their exhibition. 

A paper on “Methods of Reforesting the Cut-over Lands of Southern 
Michigan” was presented at the Farmers’ Institute Roundup at Owosso. 
A paper on “Some Forestry Requirements” was prepared for the annual 
report of the State Forestry Commission. 

Respectfully submitted, 
K. E. BOGUE, 
Professor of Forestry. 
June 30, 1903. 


REPORT OF THE DEPARTMENT OF MATHEMATICS AND CIVIL 
ENGINEERING. 


To the President: 


As in earlier years, the records of the year past must include much 
that should be viewed as work well done, as well as some things tend- 
ing less to satisfaction. Notwithstanding a general spirit of industry 
and effort shown by the student body in as full measure as in other 
years, the percentage of successful results in class work has been lower. 
This is probably due in part to the manifold requirements of the teaching 
schedule and the large classes in some subjects, which leave very little 
time for attention to the individual student. 

By far the larger number of failures occur in the sub-freshman and 
freshman classes. This would indicate the advisability of attention to 
the better preparation of those who intend to become students at the 
college. 

With the close of this year we have completed for the first time the 
series of classes in civil engineering subjects which were first offered 
and begun in the fall of 1901. Fifteen seniors successfully completed 
the work in these optional studies and fourteen of the young men were 
graduated with their class on commencement day, June 18, 1903. The 
general pleasure in the work expressed by these pioneers, and their suc- 
cess in obtaining positions would argue the value of the course, its 
efficiency and the propriety of its continuance and development. 
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INSTRUCTION. 


We began the year with only three of the old teaching force, Assistant 
Professor W. Babcock, Instructor A. H. Parrott and the writer. Besides 
these, two others were engaged during the summer of 1902 and remained 
with us during the year, namely Mr. L. A. Waterbury, Instructor in 
Mathematics and Civil Engineering, and Mr. L. F. Harza, Instructor in 
Mathematics. It was hoped that with five teachers we should be able 
to meet the requirements of the teaching schedule, but with the advent 
of a very large entering class in the fall of 1902 it was at once evident 
that another assistant was needed. Accordingly Mr. W. A. Gardner 
was engaged as Instructor in Mathematics and served in that capacity 
from October 3, 1902, to the end of the year. 

Of the six teachers named above, three have resigned to take other 
positions at the end of the school year, leaving us with a problem of re- 
organization even more serious than last fall. Those who leave are In- 
structors Parrott, Waterbury and Gardner. It is to be regretted that 
funds are not available to enable us to retain tried teachers against the 
competition of other institutions. 

The following text-books have been used in our classes during the 
year: Beman & Smith’s Higher Arithmetic for classes in mensuration; 
Wells’ Essentials of Algebra by the women and agricultural students; 
Hall & Knight’s College Algebra (Sevenoak’s revision) by mechanical 
students; Wentworth’s Geometry by women and agricultural students; 
Wells’ Geometry by mechanical students; Jones’ Trigonometry; Tanner 
& Allen’s Analytic Geometry; Taylor’s Calculus; Hodgman’s Surveying; 
Johnson’s Surveying for all classes in higher surveying; Church’s 
Mechanics; Merriman & Jacoby’s Graphic Statics; Merriman & Jacoby’s 
Bridge Stresses; Merriman & Jacoby’s Bridge Design’; Nagle’s Field 
Manual for Railroad Engineers; Baker’s Masonry Construction; Mur- 
ray’s Differential Equations. ° 

The tabulation below exhibits in detail the class work of the depart- 
ment, the various assignments of instructors and other items necessary 
to a complete record. 


48 


STATE BOARD OF AGRICULTURE. 


‘Class work of the department of mathematics and civil engineering for the college year 
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Fall term: 
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For the first three weeks of the fall term the sub-division into sections 
was somewhat different from that shownin theabove tabulation. This was 
occasioned by a change in the number of instructors provided, which 


took place October 3. 


The changes were not significant enough to call 


for notice in the tabulation, and mention is made of them only for the 
sake of historical accuracy. 


EQUIPMENT. 


There have been added to our instrumental equipment an Abney level; 
one dumpy level, with fixed stadia wires; one engineer’s transit; a uni- 
versal level trier; three steel tapes, respectively 200 feet, 300 feet and 
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500. feet long; four Philadelphia leveling rods; and three band chains. 
We have also purchased a number of sets of specifications for engineer- 
ing structures and foundations; as well as supplies of tracing cloth, 
blue print paper and office stationery. A number of our surveying instru- 
ments have been repaired and adjusted at considerable expense. 

By way of office furnishing, we have supplied during the year linoleum 
for the floor, a letter scale and 25 pamphlet cases. 

A number of engineering photographs have been secured, some small 
tools have been purchased, and a large number of minor repairs have 
been made. 

The total expenditure by the department during the year for all pur- 
poses has been $868.28, of which $88 was turned in for special examina- 
tions. The aggregate of the amount apportioned to the department by 
the Board during the year is $840.43, of which $60.15 remains unex- 
pended. 

The inventory of department property, including instrumental equip- 
ment, class-room and office furniture, observatory apparatus and tools 
shows an aggregate of $5,321.86 on June 30, 1903, as against $4,818.45 
last year. 

Respectfully submitted, 
H. K. VEDDER, 
Professor of Mathematics and Civil Engineering. 


Agricultural College, Mich. 
June 30, 1903. 


REPORT OF THE DEPARTMENT OF ZOOLOGY AND 
PHYSIOLOGY. 


To the President: 


I have the honor to submit the following report of the Department of 
Zoology and Physiology for the year ending June 30, 1903: 

The schedule of classes for the year was as follows: 

Fall Term.—Systematic and economic Zoology for senior agriculturals 
and women, elective, 23 students. Anatomy and Physiology for sopho- 
more agriculturals, required, 27 students. The same for women, 45 
students. Total for term, 95 students. 

Winter Term.—Geology for agricultural and women seniors, elective, 
35 students. Anatomy and Physiology for agricultural sophomores, 
required, 43 students. The same for women sophomores, 42 students. 
Physical geography for mechanical sub-freshmen of five-year eourse, 
required, 87 students (in two classes). Entomology for fruit course 
specials, 9 students. Total for term, 216 students. 

Spring Term.—Ornithology for senior agriculturals and women (elec- 
tive in place of meteorology), 11 students. Geology for senior agri- 
culturals and women, elective, 20 students. Entomology for junior 
horticulturals, required, 12 students. Entomology for sophomore agri- 
culturals, required, 23 students. Physical geography for sub-freshmen 
women of five-year course, required, 33 students. Total for term, 99 
students. Total number of students for the year, 410. 

There has been no change in the teaching force of the department 
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during the year, and it is believed that in spite of a considerable in- 
crease in the number of classes and students the work has been fully 
as efficient as heretofore. The number of students handled in the winter 
term, however, has taxed our single laboratory beyond its limit and the 
temporary shifts which have been resorted to should be replaced by 
more ample accommodations before another winter. 

The most noteworthy addition to the equipment has been the purchase 
of five new compound microscopes, with the necessary accessories, with- 
out which the laboratory work in anatomy and zoology would not have 
been possible. 

Aside from class and laboratory work,-which occupy so large a part 
of the time of the teaching force, much has been done in preparing 
lantern and microscope slides for illustration and study, and the depart- 
ment now has.a collection of 490 lantern slides and about 900 micro- 
scopic mounts. 

Work on the bulletin on the Birds of Michigan has been continued, 
but, owing to the large amount of teaching and correspondence, progress 
has been slow and it is impossible to say how soon it can be completed. 
Some additional field work should be done to render our knowledge of 
northern birds more complete, but the larger part of the remaining work 
is technical and clerical, and with sufficient help could be finished very 
promptly. 

Study of the bird population of the College campus has been con- 
tinued, and a statistical paper on this subject was read before the 
American Ornithologists’ Union at its annual meeting in Washington 
in November, and probably will be published soon. The effort to in- 
crease the number of valuable wild birds on the campus, begun several 
years ago, has been measurably successful, and the partial failures in 
some directions are not without plausible explanations. One of the 
large martin boxes erected on the campus in 1899 is occupied this sum- 
mer for the first time by a small colony of Purple Martins. It was my 
wish and intention to put this box in the open at first; but owing to the 
objections of the superintendent of grounds it was placed among tall 
spruces whose tips surrounded and hid the box. Last year it was found 
necessary to cut the tops of these spruces so as to allow the use of the 
telescope in the observatory near by, and the change evidently made the 
place acceptable to the martins who at once appropriated several com- 
partments in spite of the remonstances of the sparrow tenants. Wrens 
have continued to increase on the campus and more than a dozen pairs 
are nesting here this summer, but as yet no bluebirds have been pre- 
vailed upon to accept the quarters provided for them. As stated last year 
this avoidance of the campus by the bluebird appears to be due mainly 
to the presence in large numbers of English sparrows and red squirrels. 
Probably it is not feasible to exterminate the former, however desirable 
such a riddance might be, but it is entirely possible to kill off the red 
squirrels, and it seems advisable to try the experiment. There is little 
doubt in my mind that there would be an immediate increase in the 
number of smaller birds nesting on the campus, and I feel reasonably 
sure that the bluebird would be one of them. Of course it would be 
very desirable to lessen the number of domestic cats as far as possible, 
and the campus would be better if the blue jays were reduced to one- 
half their present numbers, but this last bird is one of the few which 
remains with us all winter and his beauty of plumage and interesting 
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habits go far to condone the obvious defects of his summer life. There 
would be no difficulty in restoring the red squirrels to their former 
abundance if it proved desirable; or, in all probability, it would be pos- 
sible to introduce fox squirrels, which would take their place, and which 
do not appear to disturb the birds so seriously. 

The distribution of insect collections to high schools throughout the 
State has been contiued so far as circumstances would permit, but was 
temporarily suspended by the inability to secure the necessary cases. 
One hundred cases had been promised for the summer of 1902, but owing 
to a misunderstanding incident to the change in the College secretaryship 
only fifty were made and it was found impossible to get any more from 
outside parties until late in December. Fifty of these will be filled and 
distributed during the present summer. From the numerous letters of 
thanks and inquiry it is obvious that this effort to increase the interest in 
popular natural history is being thoroughly appreciated. While it has 
entailed a large amount of vacation work and no little expense to the 
department, I believe the returns will more than justify all expenditures. 


THE GENERAL MUSEUM. 


Rather more than the usual amount of work has been done in the 
general museum during the year and the collections are in a fairly good 
state of preservation. Owing to the settling of the building, which has 
been going on for many years past, and the increasing unevenness of 
the floor of the main hall, all the case doors are either too tight or too 
loose, the latter allowing the entrance of moths and other museum pests 
and making it necessary to inspect and disinfect specimens at frequent 
intervals. There is no simple remedy for this condition of affairs and 
nothing but eternal vigilance will prevent the ultimate destruction by 
pests of all our valuable specimens of birds and mammals. 

The congestion due to lack of case room continues and can hardly be 
relieved without the removal of part or all the collections to new quarters. 

Probably the most noteworthy single accession during the year is the 
Reed City Meteorite, previously undescribed, which was purchased from 
the finder, Mr. Ernest Ruppert, of Reed City, Michigan, in January last, 
and was cut and prepared at Ward’s Natural Science Establishment, 
Rochester. N. Y. This meteorite originally weighed about 44 pounds and 
by exchange of a portion of this we secured for the museum a large 
polished and etched slice of the Grand Rapids meteorite, a nice frag- 
ment of the Allegan (Mich.) aerolite, showing a part of the fused crust, 
and a nice specimen of a Kansas siderolite. This gives the College good 
samples of all the meteorites yet discovered in Michigan, as well as 
good examples of the three principal types of these celestial missiles. 
We had formerly only a single example of meteoric iron, a fragment of 
a siderite from Toluca, Mexico. 

As will be seen by reference to the College inventory, the valuation 
of the museum—cases and specimens alone—for the current year is 
estimated at $17,853.75. 

Respectfully, 
WALTER B. BARROWS, 
Professor of Zoology and Physiology and Curator of the General 
Museum. 


Agricultural College, Mich. 
June 30, 1903. 
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To the President: 
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I have the honor to present the following report on the library for the. 


year ending June 30, 1903: 


During the year we have added to the library 864 bound volumes, of 
which 382 were purchased; 252 were donated, and 230 by binding. Un- 
bound volumes and pamphlets to the number of 405 have been received, 
and in all cases where the donors were known, have been acknowledged. 
We therefore omit individual mention. 

For gifts of bound volumes we are indebted as follows: 


American Duroc Jersey Ass’n, 2. 


Australia Board of Agr. (Melbourne), 1. 


Allen, J. M. Locomotive, vol. 23. 
Amer. Vet. Medical Ass’n., 2. 

Beal, W. J., 7. 

Butterfield, I. H., 1. 

Butterfield, K. L., 2. 

Chase, Chas. E., 1. 

Canada Reports, 23. 

Creamery Package Mfg. Co., 1. 

Cal. Hort. Soc., 1. 

Cal. University, 1. 

Florida, Supt. Public Instruction, 2. 
Garfield, Hon. C. W., 1. 

Hampshire Down Breeders’ Ass’n., 1. 
Harvard University, 5. 

Houghton, Mifflin & Co., 1. 

Iowa State B’d of Agriculture, 1. 
Indiana State B’d of Agriculture, 1. 
Illinois State B’d of Agriculture, 2. 
filinois Public Charities, 1. 
Jennings, A. G., 1. 

Kansas Board of Agriculture, 4. 
Kansas Academy of Sciences, 1. 
Lawes & Gilbert (England), 1. 


Louisiana State B’d of Agriculture, 2. 


Michigan reports: 
Supt. Public Instruction, 2. 
Labor Bureau, 1. 
State B’d of Cor. and Charities, 1. 
Secretary of State, 4. 
State Board of Agriculture, 1. 
State Library, 1. 


United States reports, as follows: 


Census Bureau, 8. 


\ 


Naval Observatory, 1. 

Civil Service Commission, 3. 
Bureau of Education, 11. 
Department of Agriculture, 20. 
Labor Bureau, 4. 


Interstate Commerce Commission, 5. 


State Board of Health, 2. 
State Hort. Society, 1. 
Banking Commissioner, 1. 
Legislative Manual. 
Mineral] statistics. 


Minn. Geol. and Nat. Hist. Survey, 1. 


Missouri Hort. Society, 1. 
Mass. Board of Agriculture, 1. 
MeMillan, Hon. Jas., 1. 
Maybury, Hon. W. C., 1. 

M. A. C. Prohibition League, 2. 
Missouri Board of Agriculture, 2. 
Maine Board of Agriculture, 3. 
Maine State Board of Health, 1. 
Missouri Botanical Gardens, 1. 
Meyers, W. J., 1. 

Melbourne University, 3. 

N. Y. State Library, 2. 

N.Y. State Museum, 1. 

N. Y. State University, 7. 


National Conference of Cor. and Char. 


ies 


New Brunswick B’d of Agriculture, 1. 


Oregon Board of Agriculture, 1. 
Chio Board of Agriculture, 1. 
Patriarche, H. K., 1. 

Putnam’s Sons, 1. 

Red Polled Cattle Club, 1. 

Rhode Island B’d of Agriculture, 3. 
Smith, Hon. S. W., 10. 

Smithsonian Institution, 4. 
University of Michigan, 1. 

Utah Supt. of Public Instruction, 1. 


Interior Department, 7. 

Treasury Department, 18. 

War Department, 16. 

Gov’t. Exhibit at Tenn. Exposition. 


Virginia State B’d of Agriculture, 1. 


Walker, Admiral, 1. 


» 
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One hundred fifty-six publications, foreign and American, are pur- 
chased by the College and placed in the reading room for the use of 
faculty and students. In addition to these are the following publica- 
tions which are regularly received as donations or in exchange for our 


own publications: 


Adrian Times. 
Allegan Gazette. 
Agricultural Epitomist. 


Agricultural Gazette of N. S. Wales. 


Agricultural Advertising. 
American Bee Keeper. 
American Blacksmith. 
American Creamery. 
American Horsebreeder. 
American Horticulturist. 
American Thresherman. 
American Phil. Society, Proc. 
American Swineherd. 
Baltimore Sun. 

Battle Creek Journal. 
Beet Sugar Gazette. 

Big Rapids Herald. 
Capitol City Democrat. 


Chicago Drovers’ Journal (daily). 


Christian Science Herald. 
Christian Science Journal. 
Christian Science Sentinel. 
Clinton Independent. 
Church Helper. 

Chicago Packer. 


Detroit Free Press (twice-a-week). 


Dairy and Produce Review. 
Evening News (Saginaw). 
Farm and Fireside. 
Farmers’ Voice. 

Farming World. 

Farm Field and Fireside. 
Farmers’ Advocate. 
Farmers’ Home. 

Farmers’ Guide. 

Farmers’ Journal. 

Farm and Home. 

Farm Journal. 

Farming World. 

Farm News. 

Fruit Growers’ Journal. 
Florists Exchange. 

Good Health. 

Gleanings in Bee Culture. 
Grand Ledge Independent. 
Grand Rapids Evening Post. 
Grange Bulletin. 
Homestead. 

Hillsdale Leader. 


Hillsdale Standard. 


Horse World. 

Horticultural Visitor. 
Improvement Era. 

Indiana Farmer. 

Ionia Sentinel. 

Lansing Journal (daily). 

Lansing State Republican (daily). 
Literary News. i 

Live Stock Journal. 

Locomotive. 

Midland Republican. 

Michigan Mirror. 

Michigan Sugarbeet. 

Michigan Bulletin Vital Statistics. 
Moderator. 

Michigan Presbyterian. 

National Stockman and Farmer. 


National Farmer and Stock Grower. 


N. Y. Produce Review. 

N. Y. Weekly Witness. 
Otsego County Champion. 
Onekema Lake Breeze. 
Oregon Agriculturist. 
Orange Judd Farmer. 
Official Gazette. 

Pinckney Dispatch. 
Petoskey Independent Democrat. 
Park’s Floral Magazine. 
Practical Farmer. 

Proc. Amer. Soc. Civil Engineers. 
Plymouth Weekly. 

Science and Industry. 
South Haven Messenger. 
Sugar Beet. 

Salt Lake Herald. 

Sunfield Sentinel. 
Traveler’s Record. 
Traverse Bay Eagle. 

Voice, The New. 

World’s Fair Bulletin. 
Western Fruit Grower. 
Wolverine Citizen. 
Women’s Home Companion. 
Wallace Farmer. 

West. Society of Engineers. 
Williamston Enterprise. 
Yale Expositor. 

Ypsilantian. 


The M. A. C. Record exchanges are also placed in the reading room, 
and in exchange for our catalogue, the library receives the year books, 
catalogues or registers from all the leading institutions of the country. 
We also receive the bulletins of the various State experiment stations, 
and of the U. S. Department of Agriculture. 

During the year fines to the amount of $20.27 have been collected, and 
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4,050 books have been loaned. No record of books used in the library 
has been kept. Seventy-seven books have been repaired or rebound. 

The library hours remain unchanged. 

The library of the Experiment Station grows but slowly. During the 
year 63 books have been added, of which 11 were purchased, 25 donated, 
and 27 by binding. This library now contains 2,050 volumes, the College 
library numbers 21,953 volumes; total in both libraries, 24,003 volumes. 

We take pleasure in commending our assistant, Mr. H. K. Patriarche, 
whose work has been faithful, paintstaking, and in every way satisfac- 
tory to ourselves and our patrons. 

Respectfully submitted, 

LINDA E. LANDON, 
Agricultural College, Mich. Librarian. 
June 30, 1903. 


REPORT OF DEPARTMENT OF HISTORY AND ECONOMICS. 


To the President: 


I take pleasure in submitting the following report of the work in my 
department during the past year. During the autumn term two classes 
recited to me each day during the week. One—a class of seniors in the 
constitutional history of the United States—numbered twenty-four, and 
the other—sophomore women in European history—numbered forty. 

Through the adoption of the five-year course of study such a rearrang- 
ing of classes took place as to bring into the winter term of this year so 
large an amount of teaching as to necessitate an assistant. Miss Alice 
Gunn was secured for this purpose and proved very satisfactory. The 
work under her direction was the English history class, numbering about 
forty-five. During this term there came under my own direction a class 
of seniors in political economy numbering eighteen, a class of 
juniors in political science numbering sixty-three, and a class of junior 
women in early European history numbering fourteen. A plan was 
adopted by the faculty during this term whereby students in the mechan- 
ical department are given an option between history and economics and 
foreign languages. 

The spring term of this year, through the generosity of my employers, 
was spent at the University of Michigan in pursuing advanced study of 
political economy. 

In consequence of the additional studies in my department (noted in 
my last report) through the adoption of the five year program and with 
the increasing numbers of our students more teaching is required from 
this department than can be performed by one person. Some terms, for 
instance, have six hours per day scheduled for this department with a 
different subject of study for each of five, at least, of the required hours. 
It seems imperative therefore that additional means be given this de- 
partment to adequately take care of this additional and rapidly increas- - 
ing work and I sincerely hope consideration may be given to the need of 
a permanent assistant. 

Very respectfully, 


June 30, 1903. WILBUR O. HEDRICK. 
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REPORT OF THE ENGLISH DEPARTMENT FOR THE YEAR 
1902-1903. 


To the President: 


The year just passed has been one of quietude and steady routine work | 
in this department. The class work has all been performed by the four 
members of the department with one exception. At the opening of the 
winter term, on organizing the beginning class in German provided for in 
the sophomore year of the mechanical course, I found it necessary to 
divide the class (fifty-seven in number) into two sections. It was im- 
possible for any member of the department to take the extra section both 
on account of the schedule and because of the heavy work each teacher 
was carrying. We were fortunate in obtaining the help of Miss Hannah 
Bach, who very acceptably and successfully performed the work during 
the term. 

I want to commend the excellent work of my assistants during the year. 
It would be hard to find more earnest, hard-working, conscientious and 
efficient teachers than they are. The new member, Mr. Sawtelle, has 
measured well up to all the requirements made upon him and is showing 
himself a valuable addition to the corps. 

I append a detailed tabulated statement of our work for the year. It 
does not, of course, show the essay work, done outside of class partly 
by the teachers of the classes, partly by readers paid from the fund set 
aside by the Board as recommended by me last year. Not all of this 
fund was used. I have recommended a continuance of the arrangement 
for next year. 

Respectfully submitted, 
HOWARD EDWARDS, 


Professor of English Literature and Modern Languages. 
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STATISTICAL TABLE. 
Showing extent and arrangement of work in the English department for the year 1902-1903 


g 
; Va a 
Class. Subject. Teacher. Hour. Days of week. og 
63 
vA na 
Fall term, 1902: | - 
Binglishilas..... ..-. Miss Wellman.... 8-9 ' Monday, Wednesday, Friday....| 27 
English la Miss Wellman....| 10-11 Monday, Wednesday. Friday....| 38 
Bip: lish ta. :.33.% Mrs ing eaiecese 9-10 Monday, Wednesday. Friday....) il 
English la Mr. Sawtelle..... 910 Monday, Wednesday, Friday....| 28 
t English la Mr. Sawtelle..... ya Monday, Wednesday, Friday....| 35 
S ! Eng ish la Mr. Edwards..... 8-9 | Monday, Weanesesy, ie ee *35 
Sub-Freshmen{ | Py vlish 2a Miss Wellman |...) 8-9 | Tuesday, Thursdav...............| 28 
| Fr glish 2a Miss Weliman....| 10-11 Tuesday, Thursday.. ee emeecree | ae (U 
UNIS Zabiocs eee rece AME Dray EGU erate 9-10 Tuesday, Thursday...........-... 51 
| English 2a..--...... Mr. Sawtelle. .... 9-10 Tuesday Thursday...............| 29 
English 2a.......... Mr. Sawtelle..... fi-12) ) Nuesday. ThorsGay. --ss-.ne ener 33 
{| in gliSh Qasr... sees Mr. Edwaids..... 8-9 | Tnesday, UnUrsa ay, sonnei 35 
LOPE LUSE one ae Ga) ib al SGT ne ey ars 10-11 Monday, Wednesday............ 21 
Freshmen..... | English 3a.......... Mr. King..........] 10-11 | TuUeSAdy ;) LHUTSAAy, 1. 5- e eee ane 25 
( BI STSH 2G ice aves a Miss Wellman.... 9-10 | Tuesday, Thu'sday..............-| 20 
English: 26... sc0s0- Miss Welln an.... 1-2 | Monday, Wednesday............. 24 
English 2ec..........| Miss Weliman.... 2-3 *}) Tuesday, (Phur-day.-e.5-. 6. sen 35 
Sophomore.. Buglish Se. ence cw Mr Sawtelle..... 2-3 | Monday, Wednesday............. 32 
BYSlsn 26. stows Miss Wellman... 9-10 Monday, Wednesday............. 36 
Buglish) Zen. cs...) Mr. Edwards..... 8-9 | Monday, Wednesday............. a7 
PN Ssh4eo ee stesiscies Mr King sce ee 89 | Monday, Tuesday, Friday........ 28 
| dinelish4s: sh... eee Mr. Edwards..... 10-11 Monday, Wednesday, Friday....| 26 
| English 3d.......... Mr King .i.cssin 12) | Duesday;, LOurs@ay.. zen. ce nee 17 
Junior Bish sipad.. seks. Mire etn Seem estas 8-9 W ednesu ay; aS PEA ae 36 
pe baa LDL ers) ts arsenate pal Wel £1 oy derpeacioe 45 | Thursday.. Jones ee 
|| German le Roce ewiet Mr. Edwards..... 3-4 DENT eerie mA Cee mieten err ita cs: 
| German 1a.......... Mr. Sawte le.... Sa Daly eat se ee one ee ee 28 
Prenchilar.s <scae. Mr. Sawtelle..... B=9)< DRGs contndyes oe ivaepaccice Hasan wate se 13 
LOoyed hy (Cop aan a Mrseinen seats 4-5 MESO Y: foc Nia se asc eee ee 39 
Senior.. “he Geiman 2a. ........| Mr. Edwards. .... §310°| Daily fon ee ee 
Winter term,1903: | 
{ English 1b and 2b..} Miss Wellman.... 89 Dera scan aes nn shet| ee 
| Eng'i~h |b and 2b..| Miss Wellman.... 9-10 | Daily. Siloam cotas Oniea See Cae ee 
| E! glish 1b and 2b..| Miss Wellman....| 10-11 | Daily. eee 
EN ZUSH ND o.com Mr. Sawtelie..... 34 Monday, Wednesday, Friday eae 41 
Sub-Freshmen{) Fy giish bp... Mr. Sawteile..... 3-4 | Tuesday, Thursday............... 40 
| English 1b and zb..| Mr. King.......... 122) Daye ao aoc a eee 35 
Hnelsh 2p eco aces ME In Se. es wo oe 11-12 | Tuesday. Thursday Ee ost Cac 33 
( English tbs... s.neie Miss Wellman....| 11-12 , Monday, Wednesday, Friday....| 33 
SvSHiSDia ce ae Mr. King........4. 10-11 | Wednesday, Friday..... ere ee 24 
Freshmen..... 1 hinglish Sbiacoseete. Mrs Kno sc) 3. 2-3 | Monday, Wednesday. State daeaieeee 25 
Bnglishisescte sc. Mr Kainyeasa. 65 van 10-11 | Thursday... sn fa tioseepee Lae 
f MD Sls Ae ascetics Mrain o's caccena 3-4 | Monday, Wednesday, Friday....| 43 
BPnghsni2ts seceees ss Mr. Edwards..... 23 Monday, Wednesday............. 44 
| | English 2d.......... Miss Wellman..% | 11-12") "Bhursday..... 5.0... ccnscwn ee eesane 34 
English 2d..........] Miss Wellman.... 1-2 W ediesday oss52 ae oan 26 
- Sophomore... { Enehishi2d 05.000 08 Miss Wellman.... 1=2) ,| Lhursd ay. csc) ase oan eases ae 24 
| PnNZ)ISH 2s. os oss Miss We:lman.... 122" rid ay se sack Soc Fo eee Seale. 
German lS:.).s.0.65. Mr. Sawteile..... EV=ND) ODA YS sci 5 Gecge ela ecicaic ce crete oe em 
| Germaniian. 3.) oe. Miss, BACH. facccc|iteld ban (Dall yc co. svat ate en eee eteetan 26 
Bnglish.53), 0. cscaae Mr. Edwards..... 10 11 | Mon., Tues,, Wed., pani ee Be) sa 
MagiSh Dy ectesiess. Mr ines.) ie a0: \-. 56 Thursday.. E Bein | Mel 
Brghsh3e viroscecs ce Min 250 ive s.c sre 2-3 | Tuesday, Thursday S SaaS ie ees ~12 
sunlor:>.. = 37. Envlish 3e.......... Mr Kanes. .2. 5... 3-4 Tuesday, PHUPSABY. =. ses ne alee 22 
Geraian 3a.......... Mr. kdwards..... | ie eT een pepe sccercr mr cic asood 23 
wi Germans osc. « Mr. Sawtelle..... 9-10 | Daily. IA ere hd es 
bE WenechiD case eek Mr. Sawtelie..... 1-2 | Daily. 12 
4 English 5d...... ....| Mr. Edwards..... 11 12! Daily. 15 
Senior ..i.,.-: Hin STish) (dss co. ee | Mes eines. eae 5-6 Tuesday 25 
German 2b......... Mr. Edwards..... 9210: Daily..J5 tee Aone 12 


* Met twice per week with Division 1. 
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Extent and arrangement of work in English department.—Concluded. 


a 
y 
: =] 
Class. Subject. Teacher. Hour. Days of week. oh 
SF 
Zi 

Spring term,1903: 
English 2¢ and 2d..| Miss Wellman.... 8-9 | Daily Re Sora ee 
[| See NISH 26) oR. - Miss Wellman.... 9-10 Momay. Tuesday, Friday... poanon 36 
Sub-Freshmen{ | English 2c and 2d..| Miss Wellman.... 2-3 | Daily.. eal =:27 
Ping lishy 2G encc)ye nels Miss Wellman.... 3-4 Tuesday, Thursday, Friday.. PertaS 34 
English 2¢c and 2d..} Mr. King.......... 9-10 | Daily.. aren 33 
J Binglish 3@. 2. we. MriKin gens). ea 11-12 | Monday, Wednesday............. 15 
Freshmen..... § English 3¢c.......... Mr. King......... 3-4 | Tuesday, Thursday............... 17 
Mnelish 2ese.. eee Miss Wellman....| 10-11 | Monday, Wednesday.............] 40 
eRe HSH Zl cr... wets Miss Weliman.... 9-10 | Wednesday, Thursday........... 24 
Sophomore....4 | English 2g.......... Mr. Edwards..... 12 nay ie ae renee ats geen nate the se 44 
German llbir ..6-- Mr. Sawtelle..... 8-9 Daily.. Siory aisle oe ese | mee, 
German 1b......... Mr. Sawtelle..... SELON: Dail ys cccctonnccine oat seeeatemionns 21 
Bnelish:3 fn vesyos ses Mir SIN Osea ce 8-9)"|"Puesd ay. Thursday. .eo.ccecseeees 17 
Minglish dicen iecee Mirv ting eos ee 10-11 | Monday, Wednesday............. 21 
English 5b and 5c..|} Mr. Edwards..... 9-10 | Daily 65 
Junior......... 4 | English 6.. nig | al aU RON ae SAE ic 8-9 | Monday, Wednesday, Friday 15 
| French Ic. ...| Mr. Sawtelle..... 11-12 | Daily 16 
German Ic.........| Mr. Sawtelle..... 3-4 Daily 13 
German’ sb. cece. MrrHalwardsix 1a 2a sD pllivz re aia cerec mutta Were nt heer nee at eae 
(je Einelish be cic) ess aee Mr. Edwards. . 8-9 Daily er risciesciacnkin fectecceeRe on os 
MENIOTA.c... 2: (rays UES otro Way aten a Acie Mir Gm os scree es WE ESM Reise lech eiguiaceodet cana Seo mannon bso! 17 
German 2¢.........| Mr. Edwards..... Q—oih Day ee ae ctenh tien kilns seis tome 7 


DEPARTMENT OF PHYSICS AND ELECTRICAL ENGINEERING. 


President J. L. Snyder: 
I submit herewith my report for the year ending upon this date. 


COURSES GIVEN. 


The following additions and exceptions to the regularly scheduled 
courses were found necessary during the year, viz.: In the fall term a 
second term’s work was added to the course in elementary physics for the 
five-year mechanical students. This addition will result in a much more 
adequate preparation of these students for the subsequent courses in this 
department. 

There was added also an introductory course for the five-year agricul- 
tural and women students, intended to introduce them to the study of the 
exact sciences, as preparatory to their work in chemistry the next term. 

There was cut from the courses offered the senior elective for the spring 
term for women and agricultural students. This course was only tempo- 
rarily suspended owing to lack of an instructor. 


INSTRUCTORS. 


Karly in the year Mr. A. H. Taylor, for several years an efficient in- 
structor in the department, resigned his position to take up work else ~ 
where. It was found difficult to find a man to fill this instructorship. It 
thus became necessary for the remaining two men to carry throughout the 
most of the year the work of three. As this report is being written the 


DEPARTMENT REPORTS. 59 


vacancy has been filled by the appointment of Mr. H. L. Curtis from the 
graduate school of the University of Michigan. 


ADDITIONS TO EQUIPMENT. 


Additions to the working equipment of the department here consisted 
in the main of remodeling and reconstructing stock pieces already on our 
shelves. The eight-inch induction coil has been rebuilt and provided with 
an adjustable condenser and independent vibrator of latest approved type. 
The air pump has been rebuilt and equipped with power attachment. A five 
horse power D. C. motor has been purchased for the electrical laboratory. 
During the early part of last summer there were built and installed, 
under the direction of the director of the department and from designs 
made by him, a large number of pieces for laboratory work. By this 
method not only were the pieces better suited to our special needs but 
also the cost was very materially lessened. The expenditure of two or 
three hundred dollars in installing a suitable shop for the repair and con- 
struction of apparatus, and the appointment of a capable mechanic as 
“Tnstrument maker,” as is done in other institutions, would be a source 
of great saving and convenience; not alone to this, but also to many other 
of the College departments. 


WORKING QUARTERS. 


Through the going into operation of the new five-year courses several 
classes lapsed which will next year have to be provided for. Even under 
this condition—the number of students being thereby somewhat lessened 
—it was found impossible to find recitation rooms for our classes. The 
futility of attempting to reach satisfactory results with classes of eighty 
students for recitation under a single instructor, and in rooms unpro- 
vided with blackboard facilities is too patent to need comment. 

The ill-lighted, unsanitary basement in which all our laboratory courses 
are conducted is not only a menace to the health of those compelled to 
work therein, but acts also as a strong deterrent to the doing of good 
work. To those of our students who come from the well-equipped labora- 
tories of our better high schools the conditions existent are discouraging 
at the outset. While all students are influenced toward careless and 
_ slovenly work and methods by such inadequate and unsuitable accommo- 
dations. I feel that I cannot too strongly again urge this matter upon 
your attention for immediate action as demanded by consideration of the 
health of our students and instructors, and the success of their work. 


STUDENTS ENROLLED. 


There were enrolled during the year the following numbers of students 
in the several courses: 


PETAL ANETAN af rsrtes oae e eesti ch sabe = aio see Bike ae ee 105 
Ur CULL ERES Foy Se RU Be RAGES, AAS pel Ne ae ee or 100 
UN Nass BUNA oe see a ns a Se Nk Soca. oc eens 224 

aes Se tee es tig in te oe ea oe 429 


Very respectfully submitted, 
MARTIN D. ATKINS, 


Professor of Physics and Electrical Engineering. 
June 30, 1903. 
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REPORT OF THE VETERINARY DEPARTMENT. 


To the President: 

In reporting the work of the Veterinary Department for the year end- 
ing June 30, 1903, I have nothing new to offer; the work of the depart- 
ment has been carried on in very much the same manner as in former 
years; methods are modified from time to time as the condition of the 
classes seems to require. 

We try at all times to keep in mind that the object of the department 
is to give a practical course for the young men who expect to engage in 
stock raising, and so while we discuss the diseases as to their causes, 
symptoms and treatment, we also call attention to the veterinary side of 
stock judging, breeding and feeding. 

The seniors had the opportunity of electing the work throughout the en- 
tire year; the sophomores received thirty lectures during the first half 
of the winter term, and the special short course students also received 
thirty lectures during the same term. These classes met at different 
hours and the lectures varied somewhat, according to the requirements 
of the students. 

Respectfully submitted, 
GEORGE A. WATERMAN, 


Professor of Veterinary Science. 


Agricultural College, June 30, 1903. 


REPORT OF MILITARY DEPARTMENT. 


Dr. J. L. Snyder, President Michigan Agricultural College: 

I have the honor to make the following report of the Military Depart- 
ment for the year ending June 30, 1903. 

As far as time would permit, the corps has been advanced in compliance 
with General Orders No. 94, Series of 1902, Adjutant General’s Office. It 
has been instructed practically in gallery target practice, each cadet 
firing fifteen shots at the ranges two, three and six hundred yards. Great 
interest has been manifested in the work. Guard duty has been per- 
formed by every cadet, outpost, advance and rear guards. Extended order 
drill by company. Battalion drill in close order and all ceremonies. First 
aid to the injured, also signal drill by a detachment. It is impossible to 
give all the instruction required by the order of the War Department 
unless the full allowance of time—‘a minimum of five hours per week,” 
be assigned the department. 

Attention is again called to the very bad hours for the work, 5 to 6 p. m. 
In the fall term it is dark when the work begins. It is the most important 
time for discipline, as the freshmen enter the department for the first 
time. I cannot be responsible for bad behavior or other mishap at this 
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time, as it is impossible to distinguish individual cadets. Unless I can 
properly see the work going on, it is really wasted time. Another import- 
ant thing iu this connection is that these hours are particularly bad on 
account of the cadets being tired and worn out with their shopv an‘ elass 
work when they report. i think the time has come when the Military 
Department should have the same consideration shown it that any other 
department of the College has. The matter of a “drill shed” is again 
most urgently requested with the hope that favorable action will result. 
A drill hall, gymnasium and auditorium, for which purposes the present 
armory is used. must of necessity interfere with each other. The two 
departments Military and Athletic should be divorced. Good results have 
been brought about by separate drill ground and athletic field. 

The military spirit and discipline of the corps has improved in a 
marked degree. 

In arranging the schedule for the last half of the spring term, a day 
should be set apart for the annual inspection by the War Department, 
similar to those arranged for the Inter Collegiate meetings, so that classes 
could be stopped, the cadets given time to prenare for this imvortant mat- 
ter; as it is now, they come out of shop and class work to undergo a hard 
strain. Since I have been on duty here no preparation has been made for 
this annual event. 

Trusting that action will be taken on the recommendations made. 

Very respectfully, 
C, A. VERNOU, 
Major U.S. Army. 
June 30, 1903. 


REPORT OF THE DEAN OF SPECIAL COURSES. 


To the President: 
The attendance upon the Special Courses last winter was more than 
satisfactory. The attendance by courses was as follows: 


Genera lea orte militares eis ale Ny ag hs eats ca eer: 50) 
Creamery, Manacemenitrc. 2 sieves hia bees) as 59 
1A Rea a priteey Saye eds ci UA mart RI aR 9 
Ee fea AU ata tea et ae oe vee aa ae ve 14 
(CREPES S Aon Setar ale eet earl ate acess tl eae er 16 


_A greater proportion of the students attending these courses than usual 
were graduates of high schools. The quality of the work done was con- 
spicuously good. Most of the voung men came here directly from the 
farm with the expectation of returning to the farm upon the completion 
of the course; they knew, therefore, both the limitations of their knowl- 
edge and training and the things required to better fit them for their life 
work. It would be hard to find a class of students more genuinely 
enthusiastic than these young men of the short courses. The general 
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criticism of the courses as laid out was that the time was too short, 
aithough many in attendance confessed that if at the outset the term 
offered had been twelve weeks instead of six they could not possibly have 
come. 

I wish to speak here in commendation of the work done in live stock. 
The College needs a judging pavilion in which the boys can be comfortable 
while studying animal form but notwithstanding the present limitations 
in this regard probably no feature of the course was more attractive and 
more helpful than the work in the yards and class rooms examining and 
comparing the forms of the live stock presented to them. 

The Veterinary work was also enthusiastically received and will prove 
of great and permanent benefit. I hope that before another winter it will 
be possible to extend the course by including practical demonstrations 
in the cutting up of meats and the judging of carcasses as a whole or in 
sections. The work in soils and plant life was systematically arranged 
and formed a very complete entity. The students understood the reason 
for the different operations on the farm and will be able to conduct their 
work more intelligently hereafter. 

In the Creamery course there was felt the same want of sufficient time to 
thoroughly understand the topics treated. Six weeks is not long enough 
to afford even decent training in dairy manipulation, giving all a 
thorough understanding of bacteriology of the subject and the preparation 

f cultures. The work as far as carried was very satisfactory, however, 
and the class was abundantly satisfied. 

I am glad to report that the Board has recently permitted the exten- 
sion of these two courses to twelve weeks each to as many students as so 
elect. 

The Fruit course was attended but by nine students; every one in at- 
tendance pronounced himself as more than gratified with the quality and 
quantity of the work offered. It is to me a mystery that this course is not 
better patronized in a state like Michigan which is noted for its fruits. 

The course in Beet Sugar Production was limited to the spring term 
and the students were required to get their preparatory training else- 
where. The numbers received were limited to twelve on account of the 
lack of room in the Chemical Laboratory. Two improvements are called 
for in this course: First, The teaching of mechanics; and Second, The 
offering of preliminary training in chemistry. Unless, however, the 
factories can so arrange their affairs as to offer the young men who have 
taken this course steady work through the year there is small inducement 
to build up a strong course. 

Respectfully submitted, 
C. D. SMITH, 
Dean of Special Courses. 
Agricultural College, Michigan, 
June 30, 1903. 
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REPORT OF THE STATE INSPECTOR OF NURSERIES AND 
ORCHARDS. 


To the State Board of Agriculture: 


_ I have the honor to present herewith my report as Inspector of Nurs- 
eries and Orchards for the eleven months ending June 30, 1903. 

When I assumed the responsibilities of the position, August 1, 1902, the 
season for the inspection of the nurseries of the State was at hand and 
this work was taken up at once. On the fifteenth of October all of the 
nurseries of whose existence I was aware, had been inspected and all but 
two had been examined by myself. The nursery trees were for the most 
part found to be in excellent condition. Here and there cases of black 
peach aphis, wooly aphis, crown gall and other dangerous insects were 
discovered and the trees were ordered destroyed except in the case of 
the peach aphis when the trees were given a certificate after they had 
received treatment. At a number of places, San Jose scale wa: discov- 
ered but, in a majority of instances, the insects were confined to a few 
trees on the grounds of dealers in nursery stock who only had a few 
surplus trees that they had heeled in. In one instance it seemed probable 
that the scale had been brought into the State upon a single tree but in 
the others, the premises were located in villages where the scale was found 
to be present upon trees growing in the gardens and the nursery stock had 
evidently become infested after it was planted out. In all cases the 
infested trees were destroyed. 

At two places only was the scale found upon trees growing in the 
nursery. Ali the trees upon which the scale could be found were de- 
stroyed and the others were fumigated before they received a certificate. 

While the law permits the selling without a license of surplus plants 
by any grower of small fruit it requires all nurserymen to have any 
stock they sell inspected. In various parts of the State, and especially in 
serrien county, there are a large number of persons who make a business 
of selling their surplus strawberry, raspberry and blackberry plants to 
the nurserymen in their vicinity, and in order that they may be sold under 
the licenses of these nurseries they have to be inspected. During the 
year one hundred and fifty such inspections were made and certificates 
were furnished wherever the plants were found free from insects and dis- 
eases. With few exceptions they were in excellent condition. 

Early in the fall it became evident that the scale had become quite 
generally distributed in a number of villages and cities and in order that 
the requirements of the law might be complied with, and the suspected 
places visited and inspected, the appointment of a number of deputies 
became necessary as during the fall and winter months, my duties as 
Superintendent of Farmers’ Institutes took the greater part cf my time. 
The following appointments were made: E. R. Bennett and O. L. Ayrs to 
be general deputies, and Leo M. Geismar, of Chatham, Superintendent of 
the Upper Peninsula Experiment Station, and T. A. Farrand, Superin- 
tendent of the South Haven Sub-Station were appointed special deputies 
for work in their sections. The latter appointments were made to save 
time and traveling expenses where calls came in the northern and western 
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parts of the State that could readily be looked after by these deputies 
but which would otherwise have required a special trip on my part. Dur- 
ing the fall, frequent complaints regarding the spread of “Little Peach” 
in Allegan county were received and that the matter might receive 
proper attention, H. G. Welch, of Douglas, was appointed a special deputy 
for that section. During the fall and early winter, Messrs. Bennett and 
Ayrs spent some two months each looking up reported cases of the scale at 
Plymouth, Ypsilanti, Detroit, Mt. Clemens, Lansing and at other points 
but just before the holidays Mr. Bennett resigned to accept a position 
at the Connecticut Agricultural College and, soon afterwards, Mr. Ayrs 
gave up his position for one with the Department of Agriculture at 
Washington. Mr. Farrand inspected a number of nurseries in the 
vicinity of South Haven during the late fall and, during the winter 
responded to a number of calls where San Jose scale was suspected in the 
orchards in Van Buren and Berrien counties. Mr. Geismar has inspected 
but a single nursery, requiring but one day and at a cost of one dollar for 
traveling expenses, while it would have taken at least three days and an 
expense for traveling of thirty to forty dollars had the writer gone from 
Lansing for this purpose. Owing to the lateness of the season when Mr. 
Welch’s appointment was made, very little work with “Little Peach” was 
done, but he has assisted by inspecting several nurseries and orchards, 
for the San Jose scale and other pests. 

A large amount of work has been done by Mr. Farrand and myself in 
the vicinity of Benton Harbor. Early in the fall reports reached me of 
the presence of the scale and an endeavor was made to ascertain the 
extent to which it had spread. A large number of orchards, some of 
them covering considerable areas, were found to be infested and in 
several of them the trees had been very badly injured. Little, if anything, 
had been done to prevent the spread of the insects. In fact, very few of 
the fruit growers were aware of their presence. After receiving official 
notice many of the owners gave their orchards a thorough spraying with 
sulphur, lime and salt mixture and there is every reason to expect that in 
those cases the ravages of the scale will be checked, although it will 
probably be difficult to exterminate it. In a considerable number of cases, 
however, although the owners claim to have followed directions, there is 
reason to suspect that work was not as thorough as it should have been, 
and further attention will undoubtedly be necessary during the coming 
winter. 

From the results in other states, where the California wash (sulphur, 
lime and salt), or the Oregon wash (sulphur, lime and copper sulphate) 
have been used, we have reason to expect that the thorough treatment of 
the trees during the dormant period will make it possible to prevent 
serious injury, but when the scale has become generally distributed in a 
section it is hardly probable that it can be exterminated. The materials . 
themselves are comparatively inexpensive and, as a spraying with either 
wash will take the place of an application of Bordeaux mixture, it is 
evident that as, at most, only one application per year will be required, 
if the owner of an orchard infested with San Jose scale learns of the 
presence of the insect before it has done much harm, it can be controlled 
at a comparatively small] expense. 

We append a list of the nurseries licensed to do business in Michigan, 
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and a list of the dealers in nursery stock. In the latter class are included 
the persons who sell nursery stock on their own account but purchase all 
of their stock. 

L. R. TAFT, 


State Inspector of Nurseries and Orchards. 


Agricultural College, Mich., 
June 30, 1903. 


LIST OF MICHIGAN NURSERIBS. 
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SCLC Oa BES Ore OM sa 5 oes cancun: suai aay Saleh Sener ou avenereveiteremeus eneueieie area oe eareiate pits Litchfield 
SST OTN SUVs WETS neces, oye aos 15 a ortiei as oi casa e nis taeone gaeilataise re sLeyRle ser ereiee euarete stele cence eaeee Lapeer 
DCIS Flea o eM Mle) tia. lare toca tas a fore vaite ta nave eee a feito te Telenor de racte lollaite tole ieve’ eevaree leave ai eee WE Eaaere Willis 
Sone back ales 8h loys Pace eaek Sieg feria rye Rec Rt ae eer eee rs at cece ir ened ae tag oo se at Adrian 
SLONMEe I OHMIC SOM YR varchecarekes clcietetiellehoretcnone ayettaierelion-Meer Wislist shel eUclioleh ohbel oxetieveneuern aie yaliate Hillsdale 
Vici Gre ESOUVOT Hk Boca avete aves ole nate Mire e)atobountinry wa nuteMeletevorer adtte Sunleretokel stat ediaverar ers ie Stevensville 
NA SEVTU TNS Mole OMTL GAS Li 51e Site. Socns Shere teilaie invert sci che Seo oRR Ge ake ele le aerate euninns CMoasIe LPT ee encom eeee cores Glenn 
NVI UE STE SOMN SE IW satdiot Gees ODL score ve cous wlSte us cae 16 wifoine care fareigene lat anes ue tae leie eke womebenaneloteetetene ipeka eter OLED 
VIE Tao eet) tS OC OOS vials ote tere artes eau 'as e atre tosenaisots enrol at or cuattotien aval Siete ocatorelepoleiacstitasicere wtenohene St. Joseph 
AVESte Michi Sama NUPSCTICS i ciicic esse ceases ec neie orev cat ouahe erties valent elievareyecehe) cleus Benton Harbor 
AWS yet o a ho Nail alana del Blo aoe en einen eNO ERE coat) Arai eMac RIee Retort eae Ate die Cas Bene Bridgman 
TCU STEN OB! DA ae) Ste ool teri ores bearer Rae area a ett cen an een Ao mee a Bridgman 
VA PITTS Teal I ab Se ec ON Ss oaocre se ictes rel etree, wCelieiw costelieine aire: Sire) eoeliovte se leh shite Cane ues eich Sevres uot omerone renee eee Mecosta 
ROVE Nem C DL Tre etree ve Merete cat's Catate len eiay sha tutencrota oueiR ese ie ane roae: See kate altane Porch oma ue acticin ere Plainwell 
Vr CN Ce TORS OM fier ae zeta hal ede tater ea esta vee Cal cram eimante oon eectoar omoce cael eva ce tael state te ae a ocee Galea Elsie 
LIST OF FOREIGN NURSERIES. 
PMU AUSTENITE SCTY: UCOm erate stie aleve ate wie wtucs acenetete eteley deere arolstale rn onoboueksrniersie Phoneton, Ohio 
FAME TIAINETS CTYa COs. Nis toleneceas etare tas tarehreelocsra a cuatenarctoherenahelioreiens ronaderas Rochester, New York 
HUSA INV ety arc lo Sauiace arate oMeia aroneradets ate wus hata Nohiewe eyo Meeeaete seme olan taoes Rochester, New York 
Poe nder: POLO: Ge S OM: hess kvaetitecousue hoes vayet shciee for sus coker a etch ta orecerel eharokene Shai Phoneton, Ohio 
LExDEAIEL INSU Sa) ae eer prisms recor pair meee Ge CRORE eecre SORA Cons Batavia, New York 
ExOhosTadev Ties Te OG sf WV. ie OM ceverstarc mecissera lactone ioverecs sexs ar oe) ole iel auenepewei creas Rochester, New York 
ESOL MES EO Sem OO ivaiece wtetenecdete e@ertanevete a) axGaars le aru Win eneta le seutone savers elements Rochester, New York 
IBSIEW ENTE A BUOYS), yeah PRE eI Pore Pre ais oat Sas SRR EI RRR RE RCE Aer AR. Terni Dansville, New York 
MOEA MEMO See Oe ists. seecaustate exch hok ker pion aoe sea aoe ai raieat ny caarobolmorn ors Rochester, New York 
(CHigysies TRUS AGRA Gis Raia Panne GIN 6 bso need Mae DEED Mier Ana hr aera MET ah Geneva, New York 
NG IN UIES ET YO Ole sca cate eee a.coe Gos Cate eta ee wo eta ie ae a OEE Waterloo, New York 
SOL CMAN creator euch ty ater cpr cain bales a eta mercaretie aust eiace & Oka a ae ae at eRe RoE N etetamt key ct Painesville, Ohio 
HmMpiTresstate NULSCLY ss sec cls esis oe wwe sect e cree eee enaes Waterloo, New York 
IRS LIN ONE IN UE SORLES eye tue ere wile isiersle eves cee torele ous ovenencieneteicaiemoh ous Rochester, New York 
leanwalecN UT SETH: © Ox mesverseledetavalele relevavexsiels sisieieile eusesiavelsnaselais ereiehatets Rochester, New York 
EL STPIC KM OCCU MGSO ce steteues wee here tales unre ye Garde s -<\le.wrelemepetelters inlevera einen el siehsts Rochester, New York 
FOIE NUESEEY, CO). pie esis edie vie aye isa) 0, oveleiels viele ale) mivise'a"slsle sey e yaiearaie Normal, Illinois 


POTD EE ear ESO SEI W.LC am esa iin ove erate coi fe veletiesevemelanscetsheloraloihamemeohonsia ye) seecntefeites Newark, New York 
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When yeSlch INUIESOTSYe! CO peters atsvens lores ate. elatieve.01's 1 ores .c0) + iellvliele\lellelai «)/s\fe ls,reislie St. Paul, Minnesota 
NEO WIS OT GEOG SOM aa). natotnte late lorolailate | ovave\erar-Veleraretete i» eleielo%s) ollelerolejlehe« Rochester, New York 
INOPUREEUSCY. ONUNSELILGS ans ict oi ciclveliclal ste) ater'stctor ci stoi sleielee: el eieleree Springfield, New Jersey 
TORSO TI EROS Sais o aciere ts: o: s\.0) sv cbat oi oteia choral sporerel ese cus sre, oy ser s) sii ePei el avatel sel exe Waterioo, New York 
Perm ya NULSET 2 COm sms sles «cos s slejeiel on eva) eine (seas ors ele eelv,e)s stele acs Rochester, New York 
IRDIRGSITE NY, Asc 2A a Gee Seo PARIS Sin crams Oli. oom ome Kennett Square, Pennsylvania 
Spaulding Nursery and Orchard Co... 0.2... c cs cee an Spaulding, Illinois 
Starks broseNurseries and Orchards! COs cme cesate cls sleere e niele «ses Louisiana, Missouri 
Western New York Nursery Co............. Reaientla BN SN Scie Rochester, New York 
VUES Yrs VVC CO es los ayes, ccs a ohn tevener ohewelore ey ave EET a tates aels iailaamelens Dansville, New York 


PT SRI STN Cx Tiers cage shoash olere: sole ohaslels Ca Geena At a RRP UR RT oP EIN: St. Joseph 
PV ETE eee Vly eee tees OMe yc rc oes siaioters reccre wet ePeleraswlotevens ists (eit) o sare june, shen enccern arene Manton 
Bailey, eA A Aare PEIN ce De Adore 2g Bap Grace pate we BES BEST RLS oi RHOLe BoSua rete Orel LTO Jackson 
ISAs AS Aiewos eg OS o Dob ONG Sonic Ge DOOe pit ato Be Cato Coe an Une Oriani oly: Fennville 
DEpepeD ee a Ae sae ese Sea Ne nei vataray ote o lavelie he cuovel card slices elects alckole sfehatelatein eheheusttomeratt Hinchman 
TEEN Tal Coe SUTTONS TES See aid ian HCI aC EOD OIG Socal an OM AC Occ UCC Ot Central Lake 
Chiral geil, GAG SiS AS pediogecheRe coop o pe Ocosonno unos Gopon Gn ob con don odianoc Mattawan 
Clea Ol BLS Be ab oioe Mace oncco snk caducoecr mare ni arn an tio re 25 Brady St, Detroit 
Cie id ke AN SOLS Nie Sion sc OOo or cocks Cem crnie .252 W. Alexandrine Ave., Detroit 
OMCs ee saete erate ao evar ha e-cl or chore snatere, sevens’ clove ciel ovonsieheyaletelet erersks 97 Acorn St., Muskegon 
DERTISS Seat a aec coc coo Sic NOGC DO Re ac bid Ut Icd COO DOCS OOOO SUOL Jackson 
Ppraalexs- AMS AN a5 colo cule Orcthont Cot aero Ono So OM OAT OO IOC OOD OD tum eco c Lawton 
Mod ouy aa Elid Clettenesroscecsyeseveietona vas siske. cetera aye ori ser less a ehes'ayelle; St eyal'one. la svelcaevonarelete Spring Grove 
PER eae Aces Ole bes cttave en's ep She Sarah sh srs ce: Gi ovens s).a) shana’ soete ay sWehey ofebataerebar a elieveuatecane lel-ote Sault Ste. Marie 
eA IN Cor 27s $2. Soar, Seatac we anala tae eo oa ciara tac kc a erhenal ot ametelia6, | aeatone a Grass Lake 
Mae AC WY cece e su siare eS eeals. o'2 toh aioli nila: acho olialiptch ate: Walle: sala fot obai's) 6 Sohwi Sle piston ia. nte\al'y niph Lawton 
TEI@a bic. With ea edo ocd Goo Cone ocr CDN Duo Danae o oc eooE cree cma so pc Bloomingdale 
STIL: WWallkvaiils 4o beg Roo ae cco ocean Bbc Oo bot ome GoD peRanob 6 Oaeicacd alum a0 aig via Davison 
TESTA IDL Chen CORR Sabo cdc ou pao eod om aco cme Omen cc beeen eee eens Monroe 
LETTOR IU el Be So eta So ae eaernrennienb ows O ceca DIOLS Cm ices OTERO leas ae 47 Aurelia St., Detroit 
KGtates| ue, ALAA) Doolin oboe oc UU EGO cucu D mo Os Sor UEC On Mmicm omni Onc Muskegon 
ESSE DD pl Gilet Ses Byey ani vara noes some soe lceretcts crees coi sta get Meyatiae Moke PaucroueleM= tote eyereitanai/etesepey ete ct Lawton 
Lipid Snare NaS AVetCe oes Goren uoe Mo Chae ets OOOO GCOS DAO nbOmtin Saeed c St. Joseph 
LEAS (CGH BIR aio. wide oF ono FddSc DotLccd oo eeodio Sapoo do OOFIMS Nom mms Oo sic cick Monroe 
VERT crate ores ote. cisata tate erate gee ones heie rein sy ass cpeuc Siesraneeerstars 118 Michigan Ave., Detroit 
LE eyeh als al DI BOs a8 cee oid b,c Sinai oo Oba MEE. G En micce bb Onno Corona SOnccnicccag A.C Wayne 
WiOWGEINES Ik HD) Abe Soi coldoco cad Uptrodao Mae omeeenon eserelore. oro ONORN ee ereL hen Monteith 
IST Te Owed Oaritsieieatonein tal hechasetehonay Mer ote deren erat orercrcrerenelersts (6) = a,sils/ie lo ohiagerehela iejairas shane Paw Paw 
GLUES OM eB) cere cists sobateeieiecanelare cys ona ver aia tailed eteworcco sellers 173 Hastings St., Grand Rapids 
Sia JOSCD he INUrSeTYy 1 ©Os,-ierecia coor miele tias cake cine cin wilareve ss: sects oiaheraislione eke Pee St. Joseph 
SIMMS VET IG GEA ab sarc reverctocsy tatese) ctarelevere ot Mae) ciasloney eis (ei Geet ole? sled 310 Sheridan Ave., Detroit 
SOULE TG CO el re raters abet tere ate tecsiin cre ctare cree a Site aoc tarelln(e) oitaten of akcmel ote a Lakalcweyste exch epee Holland 
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SPCyers, /MCANING cectes «pelt crete NON ae aan Seu | Sgt Co DRC Sav ne eT Tatohe eR aE Me eee CaN Rete oo Willis 
Staimtont 2. arm BrO eee saiece anal iee wala, Sa wise aie cacel Stra’ Bio Tete Cieie ote steno retainers Lawton 
Sunttmatter, Ad Olp iw itecvaets caterotta ladesiers Heversuctalrs ial Fonenctete avers ete 488 Chene St., Detroit 
PSVCC Lie Nests eects aay cise arcs ce sere voice eebvbe Rive folatie:tnlte vovevs se dole Beaete wie’ © vie voce pe veneacaMemeneacier shane Carsonville 
year leitrasemisco tO MCT ahecre eres ya tie cates sas tee ce voes hs boreehg onGea pe dn Ce eee ae enone eee West Fort St., Detroit 
BIA Yoenid Sem Lt) ee re coe) Siias es hencosteuler et aaa) vere ws he vonstioet overs t istauapeteleceueneeuah 236 Terrace St., Muskegon 


REPORT OF CHEMICAL DEPARTMENT. 


President J. L. Snyder: 


In presenting my report for the year of matters pertaining to this 
department I wish to say that the amount of instructional work per- 
formed in class room and laboratory was greater than that done in any 
previous year by nearly 20 per cent. This necessitated the almost con- 
stant use from 8 a. m. to 5 p. m. of our main laboratory room during the 
fall and winter term, but by the use of the ventilating fan recently in- 
stalled the room has been maintained in fair condition. 

The following table shows how the work was divided throughout the 
year: 


¥ Instruction, 
7. ae No. of hours per 
nae students. week, 
per student. 
General chemistry: 
Nericulbtiral and MecChaniC@alicn:£ .cacr..cscuiscut ccictetels delta leet Grcleaeltrc. ooey 189 
MN TY RESTS erence dich Se ciate ottoe ie tie Meso ie Me Joe we Be eateries Pee Pale alele ME AIOE he etmeren ae 70 7 
Organic chemistry: 
JASAEYER ONG UTE H G Semere tees kaa Oia, eae CAC ae On oa REN Ee Tais 8 Oe oe. aetna | IRS AC OO 38 
BONITO TI tes eee hid wae Sheiaa este ere rere ee shatos nied Soin ee epee le Tae Cae gee Mer erate ine toe raise iadolea ara 8 7 
cme LOUMES IIS DEL GOLOM tra cuss Sel selene ak mo cmneve mehcn elem mae Foretetatels esis awl lelais a 2,295 
Winter term, 
Mineralogy, se chaniae) cates ee iat ae Ee Oy RENE BEES OREO LE ES 89 5 
Qual. anal., woraen.. Sere Pattee th ste aie oserstode eal seekers te he eperetcen fetes Rete 69 8 
Qual. anal., men. oe cots ire edb ere Aemia Ce athe a cuss dears mete 52 10 
Agricultural chemistry, RIG HAI HALAS Pyke ade ot a eM Ota 32 5 
Domestic SOI TVET A LNG Ce AA te Aen Me EY Ae ae I EA migra mac ae 6 10 
TM oppo RES VAS PWC KOYbe Sen or ab clos aac a np ODORS Cpe ine MOS tear on Nacsa wae 3.09) (Hdor sada derocd 1,737 
Spring term 
PANG TR eUEU MST Srccetictc foc acvorsie « eee eat stca ate Foee Messrs eioTe Sate ratorale tnd Recnaatts. y= the Paaeviate Maver eee era 20 10 
VE/ Sa WA VCR U Ea Iie) a) 02 ae ee tegaie te opener tea eRe Ee ya RewhOe, or econ cides Do aeenek 70 6 
VATIONS b- SDE ClAalS nan ce «1 lps ay tocemnaperictemie Seek) ord ce bonss erevahel eiate eeravan ica ae als emt 14 20 
PRO PaO UES TTS GRU LLO Wie 27 -re isiis sw Sre isla ieee Seay crac Aisi ck Agra oP MS NT oma cate pty sketsted| otekavotatal etsy eeeeeterals 900 


DEPARTMENT REPORTS. 69 


The class instruction given has been added to and modified from that 
heretofore given in the following particulars: 

(a) The agricultural chemistry of the junior year instead of consist- 
ing entirely of lectures has now 3 lectures and 4 hours a week labora- 
tory work by each student. 

(b) A course of laboratory work and discussions on topics relating to 
the application of chemistry to the household was given the senior women. 

(c) An elective course in quantitive analysis was given 20 senior Agri- 
cultural students. The major portion of the time being given to analysis 
of-:stock foods and fertilizers. 

As the laboratory space was required by the regular college classes, 
the special course in chemistry of beet sugar manufacture had to be 
abridged to the disadvantage of the students pursuing the course. Next 
year I hope, owing to changes in the arrangement of the laboratory 
recently authorized by the board, this will not be necessary and that we 
shall be able as heretofore to give men from the factories and farm a 
practical insight into the chemistry of the factory. 

As in previous years there have come in for examination and report 
samples in a great variety of materials, such as peat, marls, clay, stoek 
foods, and minerals from farmers and others. Our students are thus 
kept in touch with the work of the outside world. I have also investi- 
gated to some extent the composition of various mixtures found in the 
market for use by breeders in destroying parasites on their stock. The 
matter seems to me to be one worthy of more extended investigation. 
The stock breeder needs a means of defense against these parasites, which 
he thoroughly understands some such a mixture as the fruit grower 
possesses in the Bordeaux mixture and the arsenical compounds which he 
so frequently uses. 

The efficient help of Instructors Reed, Michael and Benner with the 
college classes, and Chief Chemist A. N. Clark of the Alma Sugar Co., 
in the special course I desire to heartily recognize in this report. 

Respectfully submitted, 
- FRANK 8S. KEDZIE, 


June 30, 1903. Professor of Chemistry. 
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REPORT OF THE MICHIGAN WEATHER SERVICE. 


To the State Board of Agriculture: 


I beg to submit the following brief report of the Weather Service for 
the year ending June 30, 1903: 

The work of this bureau has been carried forward on lines similar to 
those of the year preceding. 

We have in operation 122 voluntary observation stations making a 
daily record of the temperature extremes, precipitation, cloudiness and 
wind direction. In addition to this there are nine regular Weather Bu- 
reau Stations, making altogether 131 places from which reports are 
received. This meteorological data is becoming more valuable to the 
people every year because it is being more generally used and the public 
is beginning to find out that it ean be applied to many uses. This office 
is constantly in demand for data of various kinds and for various pur- 
poses. Several times during the past year it has been used in court in 
connection with lawsuits. The greatest difficulty experienced in keeping 
up the observation work at the 122 voluntary observation stations is the 
fact that the work is done daily by men who receive absolutely no remu- 
neration, except such publications and seed distribution as this office has 
at its disposal. Nevertheless, the work is highly creditable. 

The Weekly Climate and Crop Bulletin, which is published during the 
planting, growing and harvesting seasons, continues to grow in favor 
with the public and is being put to a broader and more comprehensive use 
than ever before. As a matter of information to the individual farmer it 
is of great benefit because it informs him regarding farm work and the 
condition of crops in other localities. It, in a way, is an advertisement 
for the State of Michigan because it gives weekly a summary for each 
county of the various crops grown there. When used in connection with 
the statistical reports issued by the Secretary of State’s office, it is of 
great value to buyers of all kinds of farm products. The Secretary of 
State’s office furnishes the acreage and the previous year’s production of 
all the staple products by counties. The Weekly Bulletin issued by the 
weather service gives the current condition of all staple crops and together 
they point out to the buyer where the best buying can be done. 

The monthly and annual publications are published in the same style 
and form that has been followed for some years back. The data is all dis- 
played in detail and tabulated homogeneously with the reports published 
in other states of the Union so that the climate can be readily compared 
with any other part of the country. These reports have a good circulation 
and are widely sought for. 

The distribution of the daily forecasts is being rapidly forwarded by 
the rural telephone lines, which are rapidly spreading out over the State. 
Our present scheme is to telegraph the daily forecast at Government 
expense to the exchange centers of these rural telephone companies on 
their guarantee to disseminate them regularly, promptly and impartially 
to their rural patrons. This enables us to get our forecasts before a large 
number of farmers before noon, the forecast covering the period of “to- 
night and tomorrow.” The telephone exchanges, as a rule, have been very 
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glad to enter into this agreement as it makes their telephones of greater 
benefit to the farmer and on the other hand it helps the weather bureau 
because it forwards the dissemination of its forecasts and warnings to the 
farmer. Our forecasts are now displayed in almost every postoffice lobby 
in the State; besides this they are sent out over a number of rural mail 
routes. The rural mail route, however, has so far been a disappointing 
medium in the dissemination of the forecasts because most of the rural 
mail carriers leave their home offices between seven and eight in the 
morning and the official forecast is not issued until about 9:30 a. m. 

The instrumental equipment of the various observation stations remains 
in good condition and is complete at every station. The cost of replacing 
broken thermometers and keeping the remaining paraphernalia is con- 
siderable, but has been accomplished. 

Toward the close of the fiscal year the chief of the U. S. Weather Bu- 
reau directed the discontinuance of the two regular weather bureau sta- 
tions at Lansing and Grand Haven and the establishment in place thereof 
of a new station at Grand Rapids. This necessitated removing the head- 
quarter office of the Michigan weather service to the latter place be- 
cause the director of the service was ordered to assume the charge of the 
new station. The change was accomplished on June 30. 

Very respectfully, 
C. F. SCHNEIDER, 


Section Director. 


SIXTEENTH ANNUAL REPORT 


OF THE 


Poe EE MENTE Sit A TION 


STATE \GRWLTURAL Ln UI Moa 


ENO ees eH ee An © ie AICS 


R THE 


YEAR ENDING JUNE 30, 1903. 


EXPERIMENT STATION. 


REPORT OF SECRETARY AND TREASURER. 


The following account shows the receipts and expenditures of the Experiment 
Station for the year ending June 30, 1903: 


Cr: Dr. 
July s1903-— hoy balance ona Nand: secs <iais sksis cleicke e e s12 $2,225 47 
July 10, 1902 received from U. S. Treasury........ 3,750 00 
Oct. 10, 1902 received from U. S. Treasury........ 3,750 00 
Jan. 8, 1903 received from U. S. Treasury........ 3,750 00 
April 7, 1903 received from U. S. Treasury........ 3,750 00 
June 30, 1903 license fees on 106 brands commercial 
FEVEUMIZETS eoccysier nicl sickcrapeeeie.ovasels leuote clorere 2,120 00 
miscellaneous receiptS ............. tee 
FATT TECCLPUS Pete areyo7o-5 cscieis arses svave ects 2,681 10 
from State appropriation, So. Haven. 2,000 00 
from State appropriation for U. P. 
EX PCLIMeNt = StaAvlOMe-csiera.o ccisscyeretari 3,000 00 


U. P. Experiment Station, receipts 
South Haven Experiment Station 
MECCUDUSE sso alsa cielo yexar ey aie a aisls, = sberaiers 587 45 
June 30, 19083—By disbursements as per vouchers filed in 
the office of the State Auditor Gen- 
ORAS Salspacarctels welwals’s ee mete See esq a a aera es $25,198 11 
July 1; -1902 Dalanceon Nan discs sce sao crate a 4'o'e shale as sth ees atal te rahe 2,427 68 


$27,625 79 $27,625 79 


From thirty-five to forty thousand copies of station bulletins are now issued, and 
the demand is increasing as farmers learn of their value. Several press bulletins 


have been issued and special information in bulletin form has been sent out by the 
station. 


DISBURSEMENTS ON ACCOUNT OF U. S. APPROPRIATION. 


Salaries 
Director and administrative officers, No. employed 6.. $1,256 55 
Scientific’stait, NO: Employed slic onc.22 cece decree ee - 4,372 71 
Assistants to scientific staff, No. employed 3........ 734 80 
——__——— $6,364 06 
Labor: 
Monthly employes, 2; average rate, $38.67........... $928 03 
Daily, and hourly. employes ees cc be ee eesttcd ceeeees 2,043 94 
- 2,971 97 
Publications: 
Haltstones mainline sist; Tb C ict. teta terete ctotets \arebole ststatecals $58 25 
Bulletin envelopes and reports..............e++e00- 128 04 ae 
— 18 


CATIA MT OLW AEC hare Oe eee p eee he esa ate dete aU ean $9,522 32 
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BOUL POL WAT re ahers cle ere sete aces ls tetenay co ce vnleuslereteoe io iere Gretoletone me tele $9,522 32 
Chemicals: ; 
Chemical supplies ........ (eo sdbopabonee deco ooU Odea do OtC an oes _ 107 35 
Seeds, plants and sundry supplies: 
PACOrTT CUNEATE ac ayes Ss hs eae cave vanete Shere store oral oerarare ete ier Shale neotete $224 73 
— 379 26 
EVOTCLCUNEUT AN ace Arce fe, ene toteicken o iouaitene fake aiece ate reveia iehens etaaore 44 14 
IMISCOTIAMCOMS! $505 ceteck ee ieleials oe) amie Me falereleela eiaeate terete 110 39 
Tools, implements and machinery: 
PVT I MTA opt sar svc dic cobe ts sacks Che lahue, Sie ie CR IaIS OTe acl ha eho ae $9 79 
ING Was DIINCHASES) ria Geis oars ej eisicheieis eos cpetenlemeyeraltersveccheustnne 5 10 
ee 84 89 
Furniture and fixtures: 
Onesroll stop: CESK ese ctc cis ale eee ticleker seca et meee cise aiee $35 60 
ONMCRHOOKCASE es cress ai crere rio rae looks alee desk oie alepe ottone eseoe 14 89 
VOM erie scieate ets vewens eters rereie Were oc loka a olarate iene soetiaets elecane 24 00 
SUIT yen CULO Store sohevesevicvene ceeva erwin ative, Orisivei eae ciate. teronels uate Sy alr 
— 83 66 
Scientific apparatus: 
OnmeroHjeCulONe welche tee koe > ea OIE AER RG eA $26 00 
SMUT gM CNIS) rates ite torayuscvcten aan -eciestiaeheheng acerOnedeia tere ice eiaters 848 24 
SS 874 24 
Live stock: : 
WAGES ee Pe ta eieie a wasuelaka, Saco ahs aeeer eve ehelonctemnce tevin cloteaats $1,206 65 
SINCE Wiaicete eer ore ce pislioist Sats Buseitebeoa oeyeie ote SMe ertubrctcre meetorsl seers 151 80 
RWELTUG weraire aie bom avolte a ci sells sl Biotec Were atic Bia ens eTonio ema tetana Nate etals 202 85 
SMUDTN TTY Me ters ere aici e al cette See ce ate ates aera fone eile ee eee eueneke tattle 10 25 
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REPORT OF THE DIRECTOR. 


To the President : 
During the year ending June 30, 1903, there have been issued by the 
Experiment station the following bulletins: 


No. Title. Author. Department. | Pages. 

| 

203 | Analyses of some commercial feeding 
SUUIG! 93 2ie DA a ee bata seh to eae BAW RODISON. Ao). cess eres coon Chemieal....... 11 

204 | Mosquitoes and other insects of the year 
1902 R. He Pettit..22..:.......-..|: Entomological: 9 
205 Report of South Haven subst: ation. Wt VAs. Harrang: o.2.5/-.2. es.) Horticulturak., 30 
206 | Notes on small fruits.. Pe Seer aoe [les Lae DC BIN wae cretres ova of Sehets Horticultural .. 10 
207 | Sugar beet experiments, 1902. . a pele valaceret| re DEAS LD oat tna oicia eine, aha cereal fl eC LLG eye ee 15 
ASneVichie an MUSHTOOMS...8 = oo<e.c sone cece (as Os Ms One y Satin .c ene ect Botanieal...... 25 
209 | Notes on vegetables and bush fruits......| L. R. Taft and M. L. Dean...| Horticultural .. 20 
POM PHC EANAZCT ANALYSES a. cst acco mee ate ene Sob | F. W. Robison. e's .| Chemieal....... 23 

Special bulletins: 

Le Mosquitoes and other insects of the year} 
190252 R. H. Pettit.. Entomological. 26 
18 | Sugar beets in the upper peninsula. | C. D. Smith & L. M. Geismar Agricultural.. 8 

19 Spraying calendar. ee plas Darth. 6 os Saeerere aes Horticultural. 


The mailing list of the station has grown rapidly until at the date of 
this report it includes the names of nearly forty thousand readers. The 
list is revised frequently to prevent the accumulation of names of people 
who, by reason of removal or otherwise, no longer care for our publica- 
tions. : 

The size of this mailing list makes the cost of publication of the reg* 
ular bulletins a strain upon the resources of the college. For this reason 
it is the present policy to print as special bulletins those articles which 
are interesting and valuable to certain sections of the State only. A 
resume of such articles appears in the regular bulletins, but the details 
are printed in the special bulletins alone. Again as the work of the sta- 
tion becomes more technical, it follows that the relative number of the 
special bulletins will increase. We welcome all farmers to our list of 
readers and shall try to furnish each one, of them with the bulletins 
he desires. 

The well established policy of the station has been followed as to the 
kind of matter to go into the station bulletins. The pages have been 
reserved for reports of results of experiments of observations made and 
have not been given up to matters purely educational. It is recognized as 
the limited sphere of the station publication thus to report work per- 
formed and to leave to the agricultural press the dissemination of infor- 
mation not immediately related to the experiments. 

The bulletins are printed by the college without charge to the regular 
station funds. 

It is my sad duty to record here the simple fact of the death of the 
man who has been from its inception, the chemist of the station. This 
is not the time nor place to review his work in detail nor to write an 
eulogy upon his personality. I must leave that duty to others. I cannot 
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refrain, however, from recognizing briefly what the relation of Dr. Ked- 
zie to the experimental work of the college was and what it meant to the 
great State of Michigan. 

Long before the Hatch act of 1887 gave to the_college sufficient funds 
1o well equip laboratories and provide specialists to carry forward ex- 
perimental work, Dr. Kedzie was actively engaged in studying problems 
of consequence and of pressing importance to the citizens of his state. 
The results of his investigations were so apt and striking that they 
brought about legislation for the protection of life and limb and worked 
almost a revolution in the methods of farming in certain sections of the 
State. He secured a law relating to the quality of kerosene to be sold for 
illuminating purposes and suggested both the standards and the methods 
of testing and again he analyzed fertilizers and boldly denounced the 
fraudulent goods foisted upon the then unprotected public. He was one 
of the first to take up sanitary matters with the State Board of Health 
and at the same time, through the meetings of farmers and through the 


rural press was urging upon farmers better care of their barnyard manure. 


and better methods of tilling. No phase of farm or urban life escaped 
the helpful influence of his life. 

As a co-worker in the station he was resourceful, ready with helpful 
suggestions, cogent and inspiring in personality, always ready to coop- 
erate in any good work, wise, far seeing and alert in selecting lines of 
investigation, thorough, yet quick in methods of work and courageous to 
the last degree in announcing and standing by conclusions once care- 
fully obtained. 

The value of his life to the State at large is beyond computation. Not 


only did he prevent fraud while he lived and provide continuing means’ 


for the detection of fraud and prevention of imposition after his death 
but by his investigations, by his teachings to the young men coming to his 
beloved college, by his piquant and cogent books and articles in maga- 
zines, newspapers and pamphlets and by his strong, vigorous, upright pri- 
vate life, led the people of the State into a clearer intellectual atmosphere, 
better business methods, and a more generous and fruitful relation to each 
other and to the State. | , 

Professor Frank S. Kedzie had for years performed much of the chem- 
ical work of the experiment station but after the death of Dr. Kedzie he 
found himself burdened with the teaching and laboratory work of the 
large college classes. He was therefore made associate chemist of the 
station, and devotes whateyer time is possible to the study of definite 
problems relating to rural life or practical field or stock management. 

Professor F. W. Robison had been the assistant chemist and was, 
after the death of Dr. Kedzie, promoted to be chemist of the station and 
member of the council. 

Professor C. F. Wheeler, the long time botanist of the station, was 
called during the year, to Washington to serve the Department of Agri- 
culture. His work with the station bore fruit, not so much through the 
bulletins as through answers to questions and consultations with farmers 
and fruit growers in their own homes. Whenever and wherever there 
was an outbreak of plant diseases ruinous to crops, there Professor 
Wheeler went to give advice and suggest means of combatting the disease. 
His work was invaluable in this direction, and cannot be measured in 


dollars and cents. Again, he spent much time in testing and examining. 


seed for purity and vitality. Beet seed, clover seed, grass seed of all 


. 


: 
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kinds came to him for examination and his prompt replies saved many a 
farmer from money loss or the purchase of seed which would introduce 
weeds upon his farm. His singularly accurate and broad knowledge of 
systematic botany was placed at the service of the State by his innumer- 
able answers to questions relating to samples of weeds and useful plants 
sent in to him, either in the way of identifying the samples or telling the 
inquirer as to their characteristics and value. 

Professor B. O. Longyear was chosen as his successor. His report fol- 
lows and exhibits the scope of the present work of the Botanical division 
- of the Station. 

Some notable changes have taken place in the equipment of the Station 
during the year. A barn for the Bacteriological department has been 
built at no small expense. This barn is arranged for the isolation and 
care of animals afflicted with dangerous and infectious diseases and is 
provided with all the conveniences and requisites to insure the safety of 
other animals and of men. In the new College Bacteriological building 
there is a room set apart for the exclusive use of the Station and the 
Jaboratory and fixtures have been moved into it from the rooms over the 
Veterinary lecture room and offices. This laboratory is equipped with the 
apparatus necessary for the study of soil problems as well as those relat- 
ing to animal diseases and an assistant is employed who devotes his 
entire time to soil life, especially the microorganisms resident in the 
nodules of the roots of legumes. Within the year also the Chemical 
department has moved its quarters into the rooms vacated by the Bacteri- 
ologist in the Veterinary building where a new laboratory has been fitted 
up. The College Chemical Laboratory is altogether too small to accom- 
modate the large and increasing classes and this move was made to aid 
in relieving the pressure for room in that building. 

The Entomologist has erected a small house for conducting experiments 
in fumigation. Certain crops, notably those in greenhouses are threatened 
by diseases which yield to no treatment other than fumigation with gases 
so dangerous to human life as to require specially constructed buildings 
for their use. 

The report of the Superintendent of the Upper Peninsula Experiment 
Station shows that while the year 1901 was exceedingly wet and as a con- 
sequence the crops were either ruined while growing or were rendered 
valueless by wet harvests, the season of 1902 was comparatively dry, 
allowing the Station fields to show crops that would do credit to the 
most fertile sections of the Southern Peninsula. As far as the work has 
gone it seems to indicate that the chief difficulty, which farmers in the 
Northern Peninsula will experience, comes from frosts late in the spring 
and early in the fall. While it is hoped that the removal of the forests will 
remedy this difficulty to some extent, there is a lack of definite proof that 
immunity from summer frosts is to follow the clearing of lands. The 
location of the Station is unfortunate, perhaps, in the matter of rainfall. 
The records show that the region about Chatham is one of the sections 
of the State in which the rainfall is greatest. The superabundant rainfall 
and the summer frosts have made the growing of tender vegetables and 
fruits exceedingly difficult and precarious. There are no permanent im- 
provements to be recorded at this Station during the year, except grading 
about the house and barn and clearing off the first terrace above the 
creek on the north side. 
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At South Haven the fruit trees are now in full bearing and the report 
of the Superintendent and Professor Taft shows in how many ways the 
State derives benefit from the present and past work of the Station. 

The reports of the several divisions of the Station work filed herewith 
and made a part of this report will set forth the work accomplished and 
planned. They need little comment from me. Heretofore the work of the 
Horticulturist has been devoted largely to variety tests of fruits and 
vegetables. It is hoped that there may be a radical change in this respect 
in the immediate future. While variety tests have a certain value, the 
time has come when a scheme for more important lines of work should be 
adopted. The South Haven Station now has fruit trees in full bearing 
and the time of its greatest usefulness has but just begun. In the Upper 
Peninsula the questions to be solved for the fruit growers are rather what 
can we grow with hope of profit than a study of new principles and better 
methods. 

Attention is called to the work of the Chemist in the matter of. diges- 
tion experiments and analyses of breakfast foods and commercial feeding 
stuffs. The whole question of digestibility and its relation to actual food 
values is still in the dark and it is the hope of the Chemist to furnish a 
little data to aid in clearing up present uncertainties. In the matter of 
breakfast foods, the American public has been led into many errors. 
While nearly or quite all of them have merit and are valuable additions 
{o our lists of available and easily prepared table supplies, they do not 
possess the miraculous powers ascribed to some of them by the ardent and 
sometimes unscrupulous advertisers. The truth concerning these foods 
will be brought out and published in due time. In relation to commercial 
feeding stuffs for domestic animals also the work of the chemist is of 
ereat value. One bulletin has been published already and the work in 
this direction is far from-complete. Legislation is sorely needed to pro- 
tect Michigan consumers from fraud. 

The Veterinarian has presented to him certain problems of unique im- 
portance. The presence of a widespread disease among the cattle of a 
great section of the northern part of the lower peninsula calls for investi- 
gation. The State Live Stock Sanitary Commission has initiated a study 
of the disease by bringing to the College several animals afflicted for 
study. The symptoms of the disease in question are those of starvation 
and recovery seems to follow immediately on the ingestion of proper food. 
Another problem of great importance to sheep feeders relates to the para- 
sitic diseases of lambs and wethers put up for fattening. The Veterina- 
rian has carried forward one set of experiments with this class of animals 
but the results are held for confirmation. 

The time of the Bacteriologist has been taken up with planning the new 
laboratory and moving into it. He has therefore little new work to report. 
He has spent the last part of the year in Europe and will return in the 
fall prepared to do still better service in advancing our knowledge of 
bacteriology in its application to soils, live stock, and the home. 

The report of the Entomologist discloses fully and accurately the lines 
of work he has undertaken and the results. 

The experiments with live stock have been limited to the feeding of a 
carload of steers and a study of the feeding capacities of sheep and goats. 
Dried beet pulp was fed to good advantage to certain pens of lambs and 
its value indicated. The steers also received raw pulp and gave a good 
account of it. 


—" 
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The field work of the Station has been limited by the fact that at best 
the soil is far from homogeneous and has been used for fertilizers and 
other experiments so many years that there remains no place on the 
College farm to try any plot experiments whatever in which the value of 
the results is based upon the comparisons of yields of adjacent similar 
plots. In one case where a series of plots were planted alike in every 
respect as far as it is possible to observe, the differences in yields of 
adjacent plots were greater than in another series of similar plots where 
one factor was varied. It is, therefore, impossible to tell whether a differ- 
ence in results is due to a known difference in conditions or to a lack of 
homogenity in the soil itself. 

Remembering these limitations the work at the home Station was con- 
fined to the following lines of experiments: 

I. Experiments in cooperation with the several divisions of the De- 
partment of Agriculture. 

(a) Sugar Beets.——Mother beets were grown on the farm of Mr. M. D. 
Picket, south of Okemos, from seed furnished by the department. The 
individual beets to be reserved for planting in 1903 were selected first on 
the basis of conformity to a fixed standard of shape and size of top. The 
expert sent from Washington aided in deciding what this standard should 
be and aided also in outlining the method of applying the standard to the 
work of selection. Next the form and size of beet root was considered and 
all mother beets rejected which did not have a smooth and typical shape. 
Finally, on removal from the pits in which they were stored during the 
winter the beets were tested by boring out a cylindrical core through the 
center and analyzing the part removed. 

Kach step in the selection culled out a good per cent of the beets and 
there remained but a relatively small number to be set out in the spring 
of 1903. These selected mother beets were planted in one of the Station 
plots of the College farm in April, 1903, and at the date of this report 
are in vigorous health and show a full stand of blossoms. A consignment 
ef seed from Washington received in the spring of 1903 is sown to carry 
forward the study of the problem of beet seed production in America. 

A second cooperative experiment with sugar beets relates to the pre- 
vention of leaf blight by fertilizing and by spraying. The use of nitrate of 
soda is suggested by the well observed fact that vigorous plants are more 
resistant to disease than weaker ones. Whether these or other fertilizers 
will aid in reducing the devastations of the blight remains to be seen. 

Certain plots are sprayed at specified intervals with Bordeaux mixture. 
The season of 1902 was so wet that the results were purely negative. 

A third experiment with beets carried forward with the Department of 
Agriculture at Washington related to the influence of environment on the 
quality of the beet. This work is reported by the department and pub- 
lished in the bulletins issued by the Division of Chemistry. 

(b) Grass seed has been furnished by the Division of Agrostology and 
in cooperation with that division has been sown at several points along 
the west coast with the hope of staying the encroachment of sand upon the 
agricultural land. It is too early to report results. 

(c) The Department of Agriculture furnished in the spring of 1903 
the seed of certain legumes, notably a small bean of Arabia to be used as 
human food, and selected varieties of cow peas and soy beans to be used 
as forage crops or for greet manure. 

(d) The Station is carrying forward in cooperation with the Division 

11 


82 STATE BOARD OF AGRICULTURE. 


of Chemistry an experiment on the influence of certain fertilizers and 
certain crops on the fertility of the soil. This work has gone forward for 
the past two years and results will be published in the winter of 1903. 

(e) For three years the Station has been cooperating with the Depart- 
ment of Agriculture in determining the relative value of home grown and 
foreign clover seeds. As a net result it is safe to report that the largest 
yields invariably come from American grown seed; next from the seed of 
northern Europe, while the seed from southern Hungary and Italy pro- 
duces plants so weak as to succumb to gleosporum and other diseases. 

II. Sand Lucern.—The plots sown to this valuable legume still main- 
tain a good stand. Early in 1903 it was harrowed rather severely and 
more seed sown. Unfortunately, in 1901 the west rod of the plot was left 
for seed and was not cut at all. No seed appeared, although there was an 
abundance of blossoms. In the spring of 1902 there was a heavy mat of 
dead tops on the ground which were raked up and hauled off early to pre- 
vent smothering the living plants. The stand seemed to be injured by this 
treatment although by the 14th of May there was a growth eight inches 
high and promising half a crop. It must be remembered that this same 
area had been pastured in 1900 and the pasturing may have aided in 
the injury to the crop. . 

The next strip east a rod wide was cut once in 1901 and then left for 
seed. No seed appeared on this area but the crop was not harvested in 
the fall of 1901. It was noted in 1902 that the stand was much better 
and the plants much thicker on the ground than on the plot next west 
which had not been cut at all in 1901. 

A strip a rod wide next east was cut twice in 1901 and left for seed. 
Here the stand was good in 1902 and remains good in 1903. Frosts on 
the evening of May 18th did not seriously affect the sand lucern, al- 
though it blackened some of the tender leaves. The same frosts materi- 
ally injured clover on adjacent plots. In 1902 the sand lucern was cut 
three times, viz.: June 4th, July 21st, and August 5th. Yields of dry 
hay were as follows: 


Yields per Yields per 


plot. acre. 
CARTE A Eile late Laat pa 2,591 Ibs. 4,318 lbs. 
Atalay, oils piles Reha aes Ge 2,830 Ibs. 4,716 Ibs. 
SASHES ESE 2515, oe, Sdseto sheeted ete 1,800 lbs. 3,000 Ibs. 


III. The recent investigations concerning the relation of soils to crop 
production go far to convince experimenters that the available fertility 
of a given soil cannot be measured by chemical analysis. Other factors 
enter into the matter which seem to be of equal importance. The presence 
of humus, for instance, and the microscopic life of the soil are of prime 
importance in determining its fertility. 

Our experiments have been largely devoted to a study of unusual 
legumes. A bulletin is ready for publication but is withheld for con- 
firmation by larger plots. Vetches are new to Michigan and our study 
to date show that under the name of “hairy vetch” various species of the 
vetch are sold, some of which are useful for the production of seed and 
some for the production of forage only. The farmer has no indication 
as to which kind he is getting. The matter is, therefore, being care- 
fully investigated for a bulletin to appear in the autumn of 1903. There 
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will be set forth the characteristics of the dozen or more different species 
of vetches so that when the farmer wants to get one especially adapted to 
the production of forage he will know which species to buy. 

Cow peas are not new to Michigan but the farmers are not yet advised 
as to which sort to select or which method to adopt in growing them. 
These matters are being investigated on a large scale by the Station. 
Similar lines of work are going forward in relation to soy beans. It is 
a question whether the other newer legumes related to the lathyrus on 
the one hand or to astragalus and san foin on the other will ever be~ 
important items in a Michigan rotation. 

IV. The work with cereals was practically ruined by sparrows. Prof- 
fessor Jeffrey has succeeded in developing oats of superior merit by 
selecting individual plants to get productivity. A similar line of work 
was undertaken with wheat by the Experiment Station, when, unfortu- 
nately, the sparrows discovered the superior merits of the wheat growing 
on the Station plots and harvested the crop without leaving a record of 
the yields. In 1903 the sparrows have not waited for the crop to mature 
but foreclosed their claims while the grain is still in the milk. This pest 
of English sparrows has rendered impossible the carrying forward of 
experiments with wheat and that line of work is temporarily abandoned. 

With oats the question considered related to the date of sowing. The 
results are reserved to compile with those of the present year. Corn and 
legumes were planted together to compare the value of cow peas, soy 
beans and two sorts of field beans, viz.: the Southern Prolific and Red 
Speckled. The results indicate that either of the varieties of field beans 
were better for planting with corn than the cow peas or soy beans. The 
Experiment Station of Illinois kindly donated to this Station seed corn, 
lialf of it high in protein, the other half low in protein. The season of 
1902 was adverse to corn growing and neither sort matured. 

VY. The experiments on muck were continued, the results emphasizing 
the conclusion already published in regard to the best fertilizer for that 
class of soils. Nothing approaches barnyard manure as a fertilizer for 
muck lands; the potash fertilizers are all good and show beneficial results 
but barnyard manure is incomparably superior and the plots receiving it 
can be easily noted by the greater yield and more luxuriant growth. This 
is true of all classes of plants whether legumes, cereals or other crops. 

VI. Sugar Beets: Besides experiments carried forward in cooperation 
with the Department of Agriculture in sugar beets the Station has per- 
formed some experiments of its own of considerable importance to the 
State. In the first place, the work with beets and other crops testing 
the influence of three successive crops of beets on the same field is inter- 
esting. Through the center of a certain field a strip was planted to beets 
for three years and in 1902 the whole field was planted to oats, corn and 
beets, in strips crossing the area which had been planted to beets for 
three years. It was shown that this successive use of the beet crop had 
seriously impaired the ability of the soil to grow either beets or other 
crops. The per cent of damage of course cannot be estimated but the fact 
of serious injury is an important element in that experiment. In the 
second place an interesting result of another line of work was the indica- 
tion that 20 inches to 22 inches apart of rows yields as large an amount 
of beets and as rich beets as 16 or 18 inches apart. Variety tests in 
sugar beets have not resulted in great good because the plots have been 
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small and the season bad. Fertilizer tests are continued in 1903 on 
fields away from the College farm for the reasons already stated. 

VII. The work on the plots set aside in 1895 for rotation and fertilizer 
experiments is still kept up although according to the original plan no 
results for publication may be expected until 1905 when the series will 
be completed. 

I am glad of an opportunity to express my appreciation and that of the 
council for the generous support accorded the Station by the President 
of the College, by the State Board of Agriculture and by other depart- 
ments of the College. I am especially glad to report that the Department 
of Practical Agriculture has shown its kindly attitude by generously 
responding at every opportunity to aid the Station work. Professor 
Jeffrey has undertaken a study of the effects of the application of barn- 
yard manures on the temperatures, the soluble salts and the life of the 
soil and is aided by the Bacteriological Department in the work. He is 
using several series of plots and important results may be expected. 

I refer again to the several reports hereto attached and made part of 
this report and to the bulletins, copies of which are also attached and 
which are to be printed as part of this report. 

Respectfully submitted, 
C. D. SMITH, 
Director. 
Agricultural College, Mich., 
June 30, 1903. 


ANNUAL REPORT OF THE DEPARTMENT OF ENTOMOLOGY OF 
THE EXPERIMENT STATION. 


Professor ©. D. Smith, Director: 

Following is a brief report of the work done by the Department of 
Iintomology during the year ending June 30, 1903. 

Two bulletins have been issued during the season by this office, Spe- 
cial Bulletin No. 17, and a brief resume of the same, No. 204. The corres- 
pondence has continued to be quite an item in the routine work. One 
trip, in company with Professor Wheeler, was made to Detroit to investi- 
gate the cause of the death of hickories at Belle Isle. Recommendations 
were made for the restriction of the trouble. 

A study of the mosquitio problem was commenced and experiments 
for the eradication of the insects were made on quite an extended scale. 
In this work, the writer was allowed one-third of the time of Mr. Bronson 
Barlow, whose efficient field work made the experiment possible. The 
large amount of standing water and the exceptionally wet season, made 
it impossible to get rid of the mosquitos on the campus, although the 
petroleum oil acted perfectly where applied, killing the insects in the 
adolescent stages very readily. It was deemed advisable to wait one year 
before repeating the work in order to take advantage of drainage then con- 
templated. This spring, the woods behind number seven, or in other 
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words most of the river woods have been drained at trifling expense by 
this department and the Department of Forestry, by means of open ditches 
following, as far as possible, the natural outlets. These pools were exten- 
sive breeding places for mosquitoes and, as they lie to the south and east 
of the campus, the pests are driven in by the winds in great numbers. 
It also is probable that the pools in the vicinity of the athletic field will 
be drained during the summer, thus adding much tillable land to the farm 
on which they lie. This will take away considerable breeding space and 
render the work much easier next season. 

The wet weather that prevailed during the season of 1902 and which 
seems about to be repeated this year, has made plant-lice numerous and 
kept the grasshoppers down. The Hessian fly is becoming less destruc- 
tive as we are approaching the bottom of the wave of destructiveness. 
It is to be looked for again in a few years, however late sowing will 
retard the wave and render the next incursion less disastrous. 

A disease of the California apricot scale has just been found working 
in our orchards and vineyards. It is hoped that it will be well established 
before long. 

An accident to myself has rendered it impossible to do as much travel- 
ing as I should like, but L hope to be in better condition soon. 

_ During the winter, the entomologist, at the request of Professor U. P. 

Hedrick, advised with him in relation to the spraying of the elms on the 
campus, and also kept the records of the applications and treatment as 
a whole. It may truthfully be said to have been a success, although the 
scales still exist in many places on the trees. It is utterly impossible to 
eradicate them in one or two years. Owing to wind conditions, many 
trees were sprayed on one side only, and in other cases, the spray of 
lime, salt and sulphur was found to be inefficient, owing probably to too 
long a time elapsing between the preparation and application of the 
spray. At the same time, the trees have been greatly benefited as can 
veadily be seen, and probably they will show still greater improvement 
later in the season. Lime, salt and sulphur is said to be very slow in its 
action while fairly certain in its results. 

An extended experiment bearing on the question of broods and time 
for spraying for the codling moth has been started. It has required and 
will require from now on, a great deal of field work, but the question is 
of such interest that it is deemed time and labor well expended. It is 
expected that the time of egg laying for_the second’ brood may be de- 
termined and possibly the existence or absence of the third brood may 
be demonstrated. 

A fumigation house has been built for the purpose of experimenting 
with hydrocyanic acid gas in the control of forcing-house pests as well 
as the pests of roses, carnations, chrysanthemums, etc. Little has been 
done along this line, and the writer is constantly asked for information 
relative to the control of mealy bugs in cucumber houses, etc. This house 
and its accessories furnishes a complete outfit for the fumigation of 
nursery stock, cuttings, etc. 

Several oily compounds are at hand which are to be tested compara- 
tively for their effects on mosquitoes. 

The work on scale insects of the more difficult species is going on as 
opportunity offers. The reason for this work, being little understood, it 
may be of interest to some to know that the identity of many of the 
fleshy scales can at the present time merely be guessed at. Their charac- 
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teristics are.so obscure and so ill defined that experiments in their con- 
trol are constantly rendered negative. The experimenter, in perfect good 
faith sprays what he believes to be one scale when he in reality has 
something else, perhaps possessing very different powers of resistance. 
The experiences of different fruit growers disagree because they are really 
working against several different insects, believing them to be the same. 
This applies to the fleshy scales only in our State and while some of them 
are now recognizable, many are not. It is also desirable to know the 
list of host plants on which each will work. 

The time has now come when one man, on half time, cannot do all of 
the work alone. Last year, during the summer, Mr. Bronson Barlow was 
employed for one-third of his time by this office, and this summer Mr. 
Tuttle will find work for part or all of his time. The quarters are inade- 
quate to the performance of efficient work, it being necessary to put away 
apparatus and books between classes and whenever the laboratory is 
required for other work. A great deal of time is taken up in setting out 
materials and putting them away again after an hour or two of work. 
Another larger room even in another building would make it possible to 
accomplish a great deal more. 

Respectfully submitted, 
R. H. PETTIT, 


Entomologist. 


REPORT OF THE HORTICULTURIST. 


Prof. C. D. Smith, Director: 

Since July 1, 1902, only a small portion of my time has been devoted 
to the horticultural work of the Experiment Station, my duties as Super- 
intendent of the Farmers’ Institutes and as State Inspector of Nurseries 
and Orchards having taken the larger portion. The work of caring for 
the experimental crops and carrying out the experiments has been per- 
formed under the direction of Prof. U. P. Hedrick, the Superintendent 
of the Horticultural Department of the College. M. L. Dean, the Assist- 
ant Horticulturist, has had charge of the experiments and looked after 
the taking of notes. 

At South Haven the work has continued in charge of T. A. Farrand, 
who has proved an excellent manager. The results secured from the 
various experimental work carried on there were given to the public dur- 
ing the early spring in a bulletin prepared by him. The trees and bush 
fruits came through the winter in good condition and although much in- 
jury was done to Japan plums, sweet -cherries and other fruits by the 
frosts during the early part of May of this year, the trees upon the Station 
grounds escaped with very little injury and all promise at least a fair 
crop, while many will need careful thinning. 4) 

Some three or four years ago the testing of strawberries at this substa- 
tion was discontinued as there was no ground available for the purpose. 
This spring, however, the work was again taken up and a small planta- 
tion containing all of the more promising sorts was made. If a con- 
siderable tract of land in the vicinity of the Station grounds can be 
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secured for planting next year it is proposed to continue the work on 
a somewhat larger scale. The work will not only include the testing of 
new kinds but will take up different methods of handling the plantation 
and a comparative trial of commercial fertilizers and stable manure. 

During the spring the peach trees at South Haven have shown in a 
striking manner the effect of spraying for the leaf-curl. While many of 
the varieties in neighboring orchards were seriously injured by this dis- 
ease, aS were a number of trees left unsprayed in the Station orchard, 
the trees that received an application of copper sulphate solution with 
two pounds in fifty gallons of water had practically no curled leaves 
upon them. This corresponds with the results secured in previous years. 
Several reports have been received indicating that the treatment has not 
been equally successful in all cases, but it would seem that this must be 
due to the fact that the work was not thoroughly performed. From the 
nature of the disease, it is evident that in order to be effectual, every bud 
upon the trees must be soaked with the solution. 


POWER SPRAYING MACHINERY. 


For several years inquiries have been received regarding power spray- 
ing machinery for large orchards. Some years ago tests were made of 
‘spraying machinery by which power for the working of the pump was 
supplied from the wheels of the wagon, but this was not found entirely 
satisfactory. This spring a test was made of a gasoline engine for this 
purpose. The kind used was the National, which is manufactured by the 
National Engineering Co., Saginaw, Mich. This company has made a 
study of the subject and furnished us for trial a combined engine and 
pump upon one base. The cylinder and working parts of the pump are of 
Tobin bronze, which adapts it for use with Bordeaux mixture and copper 
sulphate solutions. The engine is one and one-half horse power and, by 
means of the relief valve set at 110 pounds, it is possible to return any 
surplus material to the tank and, at the same time, keep the liquid 
thoroughly agitated.. The pump is designed to carry from two to four 
lines of hose and with a pressure of from a hundred to one hundred ten 
pounds is able, with Vermorel nozzles, to produce the very finest kind 
of mist. As compared with an ordinary hand pump, where the pressure 
usually varies from fifty to seventy-five pounds, the difference in the 
spray produced is very marked. 

The cost of gasoline for running the engine varies from fifteen to 
twenty-five cents per day according to the amount of time consumed in 
filling the tank and the number of streams carried. The engine will 
not only do the work of one man but it will be done in a far better manner 
and at less than one-sixth the expense. An engine and pump, such as 
has been described, with bronze working parts and other equipment in 
the way of tank, hose, nozzles, etc., costs about $250. While a small 
orchardist cannot afford such an outfit, the owner of a large orchard will 
find it econemical, as it will do the work performed by three ordinary 
barrel outfits and thus will be able to pay for itself in one or two seasons. 


DUST SPRAYERS. 


Some fifteen years ago we tested a number of “powder guns” for apply- 
ing insecticides in a dry form. For many insects that attack vegetables 
and bush fruits they were found quite effectual if used while the dew was 
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upon the foliage, but with the development of liquid spraying machinery 
they were not deemed economical for tree fruits. Recently several com- 
panies have perfected large and powerful machines for the application 
of insecticides and fungicides in powder form. As strong claims are 
made for them and much interest is being shown by fruit growers, we 
are again giving the matter a thorough trial. The materials used are 
lime, copper sulphate and sulphur, with the addition of concentrated lye 
where sucking insects are present. The lime is first dry-slacked with 
strong solutions of copper sulphate and lye and the sulphur is then added. 

It is too early as yet to make any definite report upon the results se- 
cured. The cost of material is considerably less than for Bordeaux mix- 
ture and Paris green, owing to the fact that a comparatively small 
amount of copper sulphate is used in the dust sprays. The application of 
dust can be made in about one-half the time required with an ordinary 
barrel pump but this is largely counterbalanced by the fact that the ap- 
plication of the dust spray must be more frequent than that of the liquid 
sprays. The use of the dust spray has many advantages upon land that 
is uneven and where a supply of water cannot be readily secured. 


COOPERATIVE EXPERIMENTS. 


During the year the plan of checking the results obtained at the Station 
by means of similar experiments carried on at different parts of the 
State has been continued. In the fall arrangements were made for test- 
ing various cover crops in the Station orchards at the College and at 
South Haven, and upon the farm of Benton Gebhart at Hart, Oceana 
county, and on that of W. W. Dickinson at Carl, Berrien county. For 
the most part the results secured were quite similar. The seed was sown 
during the first half of August and as the weather was quite cool, it was 
no surprise to have the poorest results secured from cow peas and soy 
beans. They made a slow start and small growth and were then cut by 
frost. These crops, however, have given-fairly good results when sown 
during the month of June, when the weather is warm and fairly dry. 
The plots upon which flat turnips and rape were sown did fairly well. 
The rape reached a height of eighteen inches and served a good purpose 
in holding the snow and leaves being rather better for this than the flat 
turnips. The oats started very evenly and gave a thick, strong growth, 
reaching a height of about twenty inches. They form an exeellent cover 
crop during the winter and in the spring serve as a mulch to hold the 
moisture and keep down the weeds. The barley also made a good growth 
and by Mr. Gebhart was thought superior to oats. The plots sown to 
Canada field peas gave comparatively poor results. The vines mildewed 
badly and made but a weak growth. The results obtained from buck- 
wheat were also rather disappointing. 

Mammoth and crimson clover gave about equally good results. At the 
College a very good stand of each was secured and the plants came through 
the winter in good condition. In the spring they started early and soon 
reached a height of from fifteen to eighteen inches. As soon as they 
were well in blossom the plants were turned under and furnished a large 
amount of humus. Altogether less valuable as a winter cover crop, 
owing to its spreading habit which does not favor the holding of snow 
and leaves, the hairy vetch at all places where it was tried gave good 
satisfaction. The plants interlaced forming a regular tangle. When 
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straightened up the plants would stretch to a height of four or five feet. 
The principal difficulty found with it is that the growth is so strong that 
it is difficult to turn it under with a plow. It can be done by using a 
sharp rolling coulter or by first chipping it up by the dise or cutaway 
harrow. Not only does this crop supply a large amount of humus but, 
judging from the tubercles upon its roots, it is evident that it must take 
a large amount of nitrogen from the air. 

For a number of years we have tested the effect of oats when used as a 
sort of nurse crop and last fall oats were sown at the rate of three pecks 
to the acre across one-half of each of the above plots. In previous years 
the results have not been very satisfactory, as the crops tested have 
generally given better results when used alone than when sown in com- 
bination with oats. This year the quantity of oats sown was reduced 
one-half. It is to this, as well as to the fact that the season was com- 
paratively favorable for most of the crops, that the difference can be 
attributed. This year the clover and other crops sown with the oats gave 
fully as good and generally a better stand than when sown by themselves. 

The comparative spraying operations have also been continued. Last 
fall the results secured were very satisfactory. Where apple orchards 
had been given three applications of Bordeaux mixture with arsenic or 
Paris green, very little scab and almost no apple worms were found. In 
a number of cases the trees had been greatly injured by the canker worms 
but after two thorough sprayings they disappeared and no trace of their 
work could be found upon the trees. 

Cooperative fertilizer experiments were also undertaken, but little or 
no result was obtained either in the growth of trees or the character of 
the fruit. The applications were made both upon sod and cultivated 
orchards. The stable manure produced a noticeable effect upon the 
growth of the grass and a similar but less marked effect was noticed 
where commerical fertilizers were used. 

During the spring a collection containing ten varieties of apple trees 
and ten of the newer sorts of potatoes were sent for trial to some twenty- 
five counties and placed in the hands of the secretaries of the county 
institute societies to be tested and the results to be reported at the insti- 
tutes. 

This work was commenced some fifteen years ago and many of the 
trees are now in bearing. The larger portion of the first lot of trees sent 
out were peaches and most of these were destroyed in the severe winter 
of five years ago. A large number of varieties of Russian apples were 
sent out between 1899 and 1895. They were distributed for the most 
part in the northern part of the State and have proved quite hardy -and 
many of them are very desirable varieties for that section. 


STATION ORCHARDS. 


A considerable number of the young apple trees of the Station orchards 
bore for the first time this year. While it will require further trial to 
determine their value as commercial sorts, many of them seem quite 
promising, especially for home use. The cherry and pear orchards have 
also reached a bearing age but, while a number of kinds are fairly promis- 
ing, there are very few that will be likely to supercede the standard sorts. 
A large number of the Japan plum trees have also borne. Red June and 
Wickson together with the older Burbank and Abundant are worthy of 
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planting for commercial purposes. Of the comparatively new European 
plums, Lincoln, Giant Prune, Grand Duke, Black Diamond and Monarch 
are very promising as market sorts. 

A considerable amount of work with garden vegetables and small 
fruit has been done during the present year and the results published 
in bulletin form. 

LR, TART, 
. Horticulturist. 
Agricultural College, Michigan, 
June 30, 1903. 


REPORT OF THE DEPARTMENT OF AGRICULTURE. 


To Director C. D. Smith: 
The following is a brief account of the work done in live stock experi- 
mentation since September 15, 1902. 


BEEF CATTLE, 


On October 23, 1902, twenty-four steers consisting of eighteen Short- 
horn and six Hereford grades were purchased at the Union Stock Yards, 
Chicago, for experimental feeding purposes. The experiment in which 
they were used was the third of a series, the object being to determine 
the most profitable form in which to use the corn product in beef making, 
and also to secure data relating to the use of beet pulp for the same pur- 
pose. These steers were divided into four lots of six each after having 
undergone a preliminary test to secure some indications of the relative 
performance of the individuals. The different forms in which the corn 
product was fed were as follows, viz.: (1) Ensilage. (2) Corn-and-cob 
meal and stover. (3) Shock corn. These materials were secured from 
areas of equal size which had produced a uniform growth. 


DAIRY CATTLE. 


Since January 1, 1903, investigations have been in progress along the 
following lines: 


(1) The use of various rations as regards economic production. 

(2) Results from the use of light or heavy grain rations. 

(3) Effect of alfalfa on quality of milk where substituted for clover. 
(4) Supplementing pasture with ensilage instead of grass. 


SHEEP. 


Experiment with dry beet pulp for fattening sheep. On January 
9, 1903, thirty western wethers and twenty lambs were put on feed in 
which dry beet pulp was one of the foods used. The wethers were divided 
into two lots of fifteen each. During the test proper lot 1 received clover 
hay and a grain ration consisting of corn 4, bran 2, oil meal 1; and lot 2 
received clover hay, a grain ration consisting of corn 4, bran 2, oil meal 1, 
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and dried beet pulp in addition. The lambs were divided into two equal 
lots and fed on rations the same as those supplied the wethers. In this 
case the dried beet pulp was fed along with a moderately heavy grain 
ration; we propose using it in connection with a light grain ration and 
also a substitute for some one food factor. 
Ten acres of forage and soiling crops are now being grown for the use 
of the sheep. 


SWINE. 


Facilities for housing and experimental swine feeding are now about 
complete. In addition to remodeling the old hog house, ample yard- 
age has been provided, so arranged that forage crops can be used. At 
the present time rape, succotash, field peas, cow peas, soy beans, sugar 
beets and permanent pasture are being grown. Our object in conducting 
this work will be to secure a succession of forage crops throughout the 
longest possible period. 


ANGORA GOATS. 


Late in December, 1902, thirty Angora wethers were purchased in Kan- 
sas City and fifteen kids in central Wisconsin. They were used to de- 
termine the feasibility of feeding Angoras during the winter season under 
similar conditions and with the same kinds of food used for sheep. We 
have since attempted to use some soiling crops. Plans are now about com- 
plete to use these animals for clearing brush land in the vicinity of 
the college. It seems desirable to continue the goat feeding during the 
coming winter under less artificial conditions. 

Respectfully submitted, 
R. 8S. SHAW, 
Experimenter in Live Stock. 
June 30, 1903. 
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REPORT OF THE CHEMIST. 


Professor C. D. Smith, Director: 


During the past year external evidences of the work of this divison 
have shown themselves in the two bulletins issued. The first one pub- 
lished in December, 1902, entitled “Analyses of Some of the Commercial 
Ireeding Stuffs of Michigan,” is the first one of this nature ever pub- 
lished at this station and the rapidity with which the supply was ex- 
hausted proved that it was of considerable interest to the farmers and 
feeders of the State. 

Many letters were received from feeders throughout the State affirm- 
ing their desire to cooperate in the effort to expose the real condition 
of the feeding stuff market and many letters of approval were received 
after the bulletins had been distributed. I mention this simply to show 
that the live stock interests of the State are assuming such propor- 
tions that the station is compelled to use its facilities to disseminate in- 
formation regarding the scientific and economic use of the concentrated 
feeding stuffs. It is highly desirable that a State law, regulating the 
sale of these feeds, be enacted. 

The second bulletin from this division is somewhat similar to former 
annual bulletins on the “Analysis of Commercial Fertilizers.” This bul- 
letin takes all of the time of the chemist and an assistant from March 
ist to July 1st. The inspections have heretofore been carried on entirely 
in the spring. It is our purpose to make a partial inspection in the fall 
and by so doing we hope to cover the fertilizer districts more thoroughly. 
The fertilizer interests of the State are in a healthy condition and the 
manufacturers are learning rapidly that under a rigid inspection and 
analysis it is to their highest interest to conform religiously to the law. 

Michigan being the Mecca for breakfast foods, it has been considered 
desirable to undertake a study of the various brands upon the market 
and publish the results in bulletin form. This work was taken up last 
fall but is yet unfinished. The work will be continued again in July of 
this year. 

An experiment in animal nutrition was undertaken at the beginning 
of January, 1903, bearing on the influence of a succulent feed on the 
various factors of digestibility in an otherwise dry ration. This work 
was taken up at this time because wet sugar beet pulp was most avail- 


able at this time. The experiment covered three (3) months and some _ 


‘very valuable data was obtained—data of considerable significance scien- 
tifically, and in view of the seeming valuable work it has been deemed 
advisable to duplicate the experiment this fall. This work is of much 
value not only scientifically but practically for the agriculturalists of this 
State are each year giving greater attention to problems of animal 
production and nutlition. 

An unusually large amount of miscellaneous analytical work has been 
done during the past year. Frequent are the requests from farmers, 
throughout the State, for information concerning fertilizers, soils, feed- 


ing stuffs, etc. It is the policy of this department to give such desired . 


information whenever possible knowing that by doing so the station is 
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made more useful to the State. All this necessarily involves much rou- 
tine work and this work is already reaching large proportions. The 
many problems in beet sugar production have necessitated a large num- 
per of analyses of sugar beets. This work is always immediate, and it 
many times causes other important work to be dropped temporarily. 

During the past year the experiment station and particularly the di- 
vision of chemistry has sustained a loss from which it will with exceeding 
difficulty recover. I refer to the death of Dr. Robert C. Kedzie, who has 
been at the head of this department since its birth. His work has been so 
intermingled with college and station affairs that it is impossible to 
think of either without the association bringing the life work of Dr. 
Kedzie to mind. But to eulogize him is a task for which I am entirely in- 
competent. To one who has had with me the esteemed honor and pleasure 
of a somewhat intimate acquaintance with him, Dr. Kedzie’s death brings 
a keen sense of a personal loss. 

The recommendations of the chemist have for years been made with 
the hope of providing better laboratory facilities for the experiment 
station division and conditions finally shaped themselves in a way 
that demanded some adjustment. To meet this requirement and 
to relieve as much as possible the over-crowded condition of the chem- 
ical department of the college the Board granted the upper part of the 
veterinary building for the use of the station laboratory. These rooms 
are iow occupied by this division. 

Undertaking as I have done to continue the work laid down by our 
revered Dr. Kedzie and realizing, to some extent at least, the meaning 
- of it all I appreciate in no small degree the earnest support you have 
given me and I desire here to express my high appreciation of that sup- 
port. I deem it a pleasure to acknowledge also my appreciation of the 
advice and counsel of Professor Frank S. Kedzie. 

Very respectfully submitted, 
June 30, 1903. FLOYD W. ROBISON, Chemist. 


REPORT OF DEPARTMENT OF BACTERIOLOGY AND HYGIENE. 


Director C. D. Smith: 

Owing to the disturbed conditions under which we have been laboring 
during the past year, I shall not be able to report much accomplished 
experimental work. My own time up to March 14th, when I sailed for 
Kurope, was almost exclusively occupied with teaching and with matters 
connected with the construction of the new Bacteriological laboratory. 
So many details have to be considered in the building of a laboratory, 
which cannot be easily conveyed to those in charge of construction, that 
1 felt it necessary, as well as desirable, to watch’over them in their prep- 
aration. As I look back over the constructive work, I feel that my time 
was very profitably spent. 

Although no experimental work of any consequence is to be placed 
to our credit during the past year, nevertheless we are now in better 
condition to carry on investigations. We feel gratified that the Board 
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has seen fit to provide us with such a good working laboratory with 
which to carry on our experimental work and we trust that the future 
will demonstrate the real value and great need of bacteriological research 
in connection with agricultural science. 

I am pleased to report that Mr. Barlow has gotten nicely started 
with his work on plant and s6il bacteriological problems. He, too, has 
suffered from the chaotic condition if our laboratory during the year 
and has not been able to carry out many of the plans which were form- 
ulated early in the fall. 

Mr. Edwards’ time has been fully occupied with instruction during 
the year, consequently he has had no time, as well as no opportunity, 
so far as laboratory facilities were concerned, to carry on any inyesti- 
gations. 

I desire to express my thanks to both Mr. Edwards and Mr. Barlow 
in connection with the development of the new laboratory and facilities 
for carrying on research work as well as for their aid in making many 
tests during the year. 

Most respectfully submitted, 
CHARLES E. MARSHALL, 

June 30, 1908. Bacteriologist. 


REPORT OF CONSULTING VETERINARIAN. 


Director C. D. Smith: 


As consulting veterinarian for the experiment station, I have the honor 
of presenting the following report: 

Much of my work in this connection has been the answering of letters 
received with reference to the diseases of live stock. More letters have 
been received than in previous years, but as the inquiries have generally 
referred to various sporadic disorders, it does not indicate that disease 
is any more prevalent throughout the State than in previous years. 

Many of these inquiries come from portions of the State where there 
are no qualified veterinarians, and we are thus able to supply informa- 
tion which in many cases the inquirers would be unable to get from any 
other source. 

During the year some experimental work has been carried on with the 
internal parasitic diseases of sheep. The object sought for in the ex- 
periment, was to find some cheap remedy which could be administered, 
along with a grain ration, to the entire flock, more as a preventive than 
as a curative agent. Experience teaches that the parasites often become 
very numerous before the condition of the animal attracts attention, 
and before the parasites can be eliminated the constitution of the ani- 
mal is so undermined that it will not rally, even though the remedies 
used are effectual in expelling the worms. 

The work and expense necessary in treating a large flock by dosing 
each individual animal is so great that it will often be neglected entirely 
or poorly done, hence the necessity of a remedy that can be given in 
the feed to the entire flock. Such a remedy must be effectual, fairly cheap 
and one the animals will take. 


EXPERIMENT STATION REPORTS. 95 


While we are not as yet warranted, from work done during the past 
year, in saying that there is a remedy which can be used in the manner 
suggested, yet the results from the work, encourage us to believe that 
there is, and we hope during the next year, to test more thoroughly cer- 
tain remedies and prove their efficiency, and be able to publish during 
the year something of value to sheep raisers. 

Another disease which has caused considerable loss in some parts of 
the State is one known by a different name in different sections. 
Throughout the north it is generally called “Grand Traverse” disease ; 
in the western part of the State the “Lake Shore” disease. 

In connection with the Live Stock Sanitary Commission some work 
has been done in endeavoring to determine the cause and discover a 
remedy for the disorder. The disease seems to be a derangement of the 
digestive system, the exact cause of which has not as yet been determined. 
Some affected animals from Ottawa county which were brought to the 
experiment station some six weeks ago, have responded very nicely to 
treatment. 

We hope to carry the experiment further by carrying out, as soon as 
the opportunity presents itself, the same line of treatment with cattle 
under the conditions in which they have been kept and under which they 
became affected. 

We hope also, during the coming year, to present something definite 
with- regard to this disease. 

Respectfully submitted, 
GEORGE A. WATERMAN, 
Consulting Veterinarian. 
Agricultural College, Mich., 
June 30, 1903. 


REPORT OF BOTANIST. 


Professor C. D. Smith, Director: 


I herewith submit my report as botanist of the station for that portion 
of the year between my appointment in September, 1902, and the pres- 
ent date, June 30, 1903. During that period my time has been em- 
ployed in the following manner: As I am also employed by the college 
as instructor in botany, only about one-half of my time has been devoted 
to the work of the station. 

During the winter and spring terms of the college course consider- 
able part of this time was spent in teaching the principles of plant life 
to special course students in the stock and fruit courses and the stu- 
dents in the beet sugar course. Laboratory methods were introduced 
whenever the size of the classes would permit and at other times the 
teaching consisted of lectures illustrated by means of experiments per- 
formed before the classes and by specimens. In the beet sugar course 
the students were instructed in the methods employed in testing seeds 
of sugar beets and others, each student performing the operations and 
keeping individual records. 
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Meetings of the State Horticultural Society were attended at Hart 
and at Lawton and at the latter place a paper on grape diseases was 
presented and illustrated with specially prepared stereopticon slides 
A paper on fungus diseases of plants was also read at the Roundup 
Farmers’ Institute at Owosso with stereopticon illustrations. 

Most of the slides used were specially prepared and colored for the 
occasion. 

Several inquiries were received during the winter in relation to dis- 
eases of greenhouse lettuce. Some of these fungous diseases are very 
destructive to certain varieties of lettuce, especially the head varieties, 
when grown in the greenhouse. This was very noticeable in the fore- 
ing houses at the college. One of the commonest of the fungi causing 
the rotting of lettuce is Botrytis vulgaris or Gray Mould. Another par- 
asitic fungus on lettuce reported from Grand Rapids, was the Anthrac- 
nose or “leaf perforation” disease (Marsonia perforaus). It has also 
been noticed that tomato plants grown after lettuce in the same soil 
are frequently attacked by the gray mould. Damping off of seedling 
melons has also been reported from one correspondent. A variety of 
other parasitic fungi have been sent in for identification and remedies. 

The examination of clover, grass and other farm seeds for foreign mat- 
ter and weed seeds and the testing for germination has taken consider- 
able time. Numerous specimens of weeds with inquiries regarding their 
nature and the best means of combating them are being constantly re- 
ceived at the present time. 

Another line of work in the nature of a specialty, has been the study 
of our native mushrooms and toadstools. Bulletin 208 relates to a few 
of the edible species in this group of fungi and is preliminary to other 
intended publications along this line. A large part of the illustrations 
and other matter in this bulletin had been accumulated for another pur- 
pose prior to my appointment as botanist of the station. 

A paper has also been prepared giving directions for collection and 
study of fleshy fungi to become part of a circular for distribution among 
the high schools of the State. This circular is the outcome of the forma- 
tion of a Nature Study Bureau organized in connection with the Mich- 
igan Academy of Science and the botanist of the station has consented 
to identify specimens of fungi which are sent in by teachers and others. 
This.already forms quite an important part of the correspondence of the 
botanist. Another paper of the same nature has been prepared for pre- 
sentation to the Detroit Mycological Club and numerous labeled speci- 
mens prepared to illustrate the subject. 

Two interesting discoveries relating to parasitic fungus diseases of 
plants have been made this spring. One is the perithecial stage of the 
apple scab (Venturia dendritica). This stage has not been recognized 
here before and serves to familiarize the botanist with a somewhat re- 
cently discovered form of this common and serious disease. 

The other fungus is the sclerotium-spore stage of the brown rot of 
plum, peach and cherry sclerotinia fructigena. This spore form was 
first discovered by Mr. J.-B. S. Norton, botanist of the Maryland experi- 
ment station in 1902 and has thus been reported by him only. 

Respectfully submitted, 
B. O. LONGYEAR, Botanist. 
Agricultural College, Mich., 
June 30, 1903. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, Relative humidity Barometer reduced to Register- 

. or per cent . : ing ther- 

in open air. of saturation. freezing point. mometer. 

Day of month. la 

i]s 

s s 5 3 3 3 3 3 3 5 5 

4 A Ay <4 ay fu < a Au cs = 

~ mr lor) ~ fe] lor) ~ QoQ for) = | = 
5 22 7 49 100 100 29.657 29.546 29.333 28 5 
28 27 20 88 100 100 28.940 29.035 29.160 29 9 
12 19 14 100 100 100 29.410 29.512 29.597 20 0 
0) 23 19 100 100 100 29.636 29.587 29.477 22 1 
2 1 128) 26 100 100 100 29.336 29.294 29.212 29 22 
23 31 21 100 100 100 29.054 29.008 29.069 82 15 
26 36 34 100 90 100 28.980 28 830 28.888 37 25. 

30 33 24 100 100 100 28.995 28.950 29.061 34 2 
28 40 31 100 91 100 28.975 28.931 29.041 40 26 
30 34 28 100 100 100 29.138 29.017 28.905 3d 18 
20 23 21 100 100 100 28.830 28.805 28.845 28 13 
13 19 18 100 100 84 28.891 28.925 29.059 21 13 
16 25 20 100 100 85 29.172 29.143 29.130 25 15 
16 31 21 100 100 100 28.944 28.827 28.937 31 17 
17 35 18 100 90 100 28.976 28.931 29.017 36 18 
25 22 8 100 100 100 29.063 29.127 29.189 26 8 
14 34 34 100 89 89 29.044 28.298 28.899 35 18 
31 30 21 89 100 100 28.710 28.917 29 225 34 5 
5 25 17 100 100 100 29.390 29.376 29.373 25 5 
19 33 30 100 89 100 29.307 29.136 29.108 34 18 
a3 ea ce ne 25 29 25 100 100 100 29.546 28.888 28.981 29 20 
OREN ieis sicledeie dots.e 26 31 19 100 100 100 29.033 28.982 29.041 31 17 
ee Ie to prd esses 26 29 25 100 100 100 28.997 28.938 28.938 31 21 
PL has archaic 6jcletare 21 31 27 86 100 100 29.058 29.113 29.219 32 19 
OMe e Neuen Aresicieiwe 25 30 27 100 100 100 29.343 29.325 |’ 29.104 34 24 
Tes ee Sb Sea aE 34 35 20 100 100 100 28.892 28.911 29.058 36 5 
itaceriacistieettarcs cee 6 8 4 100 100 73 29.321 29.502 29.703 13 —8 
Ff Ages a Os a ae aA —8 iu 4 100 100 73 29.892 BOERS Wasae etre 9 —8 
PO eee ctinevicvecaiets 6 13 13 100 100 100 29.662 29 495 29.403 15 6 
QD rec notisvars is sisveis sfeusys 9 24 15 100 100 100 29.393 29.364 29.339 25 9 
lds 34 Tee ae Gee Ame 18 26 23 100 100 100 29.101 29.047 29.105 26 17 
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METEOROLOGICAL OBSERVATIONS—1902. 99: 
JANUARY, 1902, AT AGRICULTURAL COLLEGE, LANSING, MICH, 
Clouds. Winds. Rain and snow. 
7 A.M. 2P.M. 9P.M. Tam | oe. |) Op. x 5 id z 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, ia ds ay Barometer reduced to Beeer 
in open air. Dee freezing point. LOE Ine 
of saturation. i mometer. 
| { 
Day of month. | | 
| | 2B 4 
| Se 
3 = z rep awa 2 2 2 a 5 § 
oy 0 Me ye a < a; a CaN es 
~- a on i~ i>) fer} coo mR o = = 
1b 25 ae ea 30 OA | Eee. 100 100 ieee toisee | cere ns Soares 31 21 
es SoA a eae 22 30 11 100 100 100 28.835 28.892 29.110 27 6 
3350's ble ae ee a 7 17 ei 100 100 100 29.167 29.072 28.985 18 0 
A Meteo icisie rats oie aie &e 1 8 2 100 100 100 | 28.858 28.824 28.910 11 =o 
EPR NSE NY |oalbs/cs SoS crseis —5 10 7 100 100 100 29.038 29.010 29.030 11 —5 , 
10 11 20 100 80 85] 29.015 28.962 28.899 22 9 
13 12 8 100 100 100 28.971 29.022 29.146 15 6 
14 18 15 100 100 100 | 29.121 29.099 29.140 22 11 
22 25 22 100 100 100 |» 29.120 29.104 29.117 25 9 
10 18 22 100 100 100 29.133 29.104 29.146 20 8 
10 2 12 100 100 100 29.081 28.924 28.915 26 9 
19 24 19 100 100 100 28.856 28.940 29.085 26 4 
4 19 1 76 100 100 29.307 29.365 29.443 22 fi 
—6 21 10 100 &6 100 | 29.512 29 453 29.411 23 —5 
12 25 10 100 100 61] y 29.371 29.290 29.250 26 7 
eee 20 28 24 100 100 100 | 29.128 28.974 28.914 29 9 
AGS ect ete ee 8) ose 12 26 16 100 100 100 28 .820 28.757 28.715 27 5 
“Tel ARES eRe eee 12 22 12 100 100 100 | 28.836 28.808 29.068 22 —8 
LI) Sas Se Se ee —4 22 8 66 100 100} 29.412 29.379 29.394 22'| —12 
2D SS Re GOR. RS ACE —10 30 14 100 100 100 29.352 29.262 29.206 32 | —10’ 
| 
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2 Ses eee 29 45 28 100 84 100 | 28.985 29.056 29.095 45 22 
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27 27 48 2 100 100 100 | 28.655 28.437 28.29) 51 27 
eee Patines oiler esee|| 45 45 38 100 92 100 27.889 27.956 28.136 52 34 
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e 
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FEBRUARY, 1902, AT AGRICULTURAL COLLEGE, LANSING, MICH. 


Clouds. Winds. Rain and snow. 
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o,° i A,° 4 ae | va (Sah ae Rol a zd ea) ) & Q 
—$———— | | | ——————_—|—-  —— ———— — ———— 


42° 
i= 
43 


Ann 
4aqq 4 
nn 


: ub Bn ow 

: ® 44 4 

: Ces An 

i wang q44ag 

Rete rs Oe 

4 a ae 
: aera: 
< A Depo ee ry 
P : : Sense et, 3, 
2 : : Bese bir sglen 
: ee ae Ceca oe 
7 7 pee 


* 7:30 a. m. + In night. + Snow in night. § 6:30 a. m. 


102 STATE BOARD OF AGRICULTURE. 


/ 


- 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Relative humidity Register- 
Thermometer, or per cent BanOUIEIEE reduced to ing ther- 
HEN) Sez) yee of saturation. Be ne mometer. 
Day of month. 
i|s 
s|lef/a] #4 2 2 = 2 2 can: 
< A ry < 2, oy 4 ey ni 3 2 
~ Or for) - nN oa ~ nN co = = 
MS Evicted atare were (oSotadot es 36 38 32 100 100 100 28.227 28.382 28.544 40 27 
PE Bi, Cnc eee cree 28 35 28 100 100 100 27.979 28.587 28.766 35 23 
CHEER DEL ACEE temo 25 27 19 100 100 100 28.911 28.951 29.073 28 18 
reread ees eso tatotetotak 23 34 24 100 100 100 29.149 29.148 29.214 35 19 
DD Mevale dierale ists sie fotciea’ sis 24 40 28 100 100 88 29.187 29.188 29.183 42 22 
Gee iccucleles cloeslelslstees 27 49 38 100 100 100 29.167 29.044 39.125 50 20 
oictae cieicivie ci = wlelectde 36 48 40 100 100 100 29.166 29.181 29.223 48 33 
Bei ata al oserees Gain stolaletclets 35 38 34 100 100 100 29.135 29.117 29.163 40 31 
DER Reet te leleletelaliatelte’ a” 32 38 36 100 100 100 29.344 29 353 30.311 39 31 
DORR ea eis)eiatelol wold diclets 36 60 53 100 100 100 29.281 29.134 29.038 36 61 
Moyes ae ss Peters s, cies sisiste = 59 61 54 100 94 100 28.956 28.940 28.965 61 54 
Me yom alelap, eleitier ottieldie 51 48 36 100 93 100 28.870 28.627 28.544 52 32 
NEE Nee aslo bineterets cele’ 35 58 31 100 94 100 29.049 29.166 29.246 60 32 
WEEE Creeiiatslesislcts ities 32 52 37 100 100 100 29.357 29.284 29.181 53 31 
MO vatwreitde se takee. 31 50 50 100 100 100 29.000 28.890 28.820 51 31 
MO e ate lel tin. se chy satel slae 41 45 17 100 92 100 28 822 28.704 29.035 48 10 
YAGER AE DODEIEE MeLORee 12 35 8 100 100 100 29.131 29.225 29.324 35 5 
MPEP Relig slaictefers’otare.s' 10 22 15 100 100 100 29.484 29.475 29 441 26 9 
MO eeh einlloiideerdcas ee 18 38 27 100 100 100 29.434 29.288 29.321 40 18 
Dicaewehice ctsetysciec ste 30 50 30 100 100 79 29.266 29.238 29.240 51 24 
Wilipotsralcleiareciledese ce 32 49 33 100 100 100 29.243 29.171 29.184 50 26 
DP ci cloinie vis sisi carats) « 34 56 33 100 100 100 29.226 29 222 29.268 58 27 
tne Wickes siceves ose 40 62 40 100 100 100 29.323 29.283 29.282 63 29 
DAR Riottletete ate ded eeaiets 36 54 33 100 93 100 29.250 29.190 29.338 56 22 
PAW aie a lelsche,talehsfey ove, zis 31 55 33 100 100 100 29.375 29 253 29.255 56 30 
37 64 50 100 100 100 29.183 29.064 29 010 65 37 
54 60 54 100 94 100 28.974 28.919 28.915 69 41 
48 54 44 100 100 100 28 820 28.584 ~28.469 54 41 
44 59 38 100 100 100 28.625 28.761 28.813 60 32 
44 36 34 100 100 100 28.474 28.555 28.577 49 30 
33 36 34 100 90 90 28.410 28.698 28.838 36 30 
ROUGH roe ceteeas 10.54 |14.51 |10.63 31.00 30.50 | 30.57 | 899.828] 899.721 900.706 |15.11 851 
VE TI ae ees ich s sjoie|| ta avsisieretl fe wie eared -avaheprae 100 98 tn AAA eens| (eer ae ts eal femeae, Sgr ees 48.74 | 27.45 
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METEOROLOGICAL OBSERVATIONS—1902. 


MARCH, 1902, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, Relative humidity Barometer reduced to Register- 
in open air.: orper cent freezing point ing ther- 
: of saturation. Yon Ate mometer, 
Day of month. 
! . 
| g Ss 
: = 5 
Ss 2 a a 2 a a a 2 =| 8 
< ry a < ay cy < oy a 3 & 
Y OQ for) i- mn for) i~ aq lor) = = 
= | 
Miers ee Me es 32 35 31 100 100 100 28.839 38.913 28.933 35 30 
RR eit this poco 32 36 31 100 100 100 28.914 28.915 29.0x3 38 25 
Ve weak piste Melee 31 47 36 100 100 90 29.126 29.132 29.159 49 26 
PN ees Ais gists ate 35 49 36 100 93 90 29.171 29.113 29 072 Sit 26 
Reyne Ae Ua Eee 37 56 55 81 69 93 29.065 28.941 28.840 56 34 
(oh aiaty aS Oe AE ee oe 42 48 44 91 100 92 28.705 28.748 28.885 dl 25 
10 See een 26 27 20 88 100 100 29 .024 29 .085 29.143 34 24 
ik) uo RGN ey nS PRD Oras REST [eet 50 44 100 68 84 29.118 29.068 29.005 52 26 
Sik oleate ate = niche nok 41 59 35 82 76 90 28.993 28.899 28.968 61 29 
Merete retat tala, a sta a oie 41 64 43 82 68 83 28.993 28.922 28.945 64 38 
ERNE Maes slates foie ses 45 54 42 84 80 83 28.948 28.850 28 823 57 36 
"37, 42 33 100 83 100 28.721 28.880 29.048 44 Ral 
34 36 34 100 90 100 29.176 29.173 29 231 42 33 
37 46 33 90 69 100 29 344 29.334 29-314 48 32 
39 53 34 31 80 100 29.349 29.178 29.238 54 | 31 
38 56 42 91 (5) 100 29.043 29.027 29.015 58 36 
45 60 39 84 77 100 28.980 28.907 28.968 2 2 
43 65 49 67 73 100 28 .955 28.887 28.942 66 42 
51 7 44 86 87 100 28.890 28.910 29.045 61 27 
42 64 51 91 78 86 29,130 29.042 29.048 66 42 
63 vi ii 83 80 89 28 .828 28.747 28.727 69 52 
68 82 BD 79 71 93 28.805 28.666 28.788 82 41 
42 42 | 32.5 91 91 89 28.893 29.143 29.274 46 28 
41 57 45 82 87 76 29.334 29.313 29.304 58 29 
56 47 47 94 92 92 29.182 28.835 28.798 58 44 
48 47 42 93 92 91 28.305 28.397 28.668 48 34 
48 61 43 93 82 92 29.0188 29.122 29.193 62 34 
51 68 50 79 V4 100 29.214 29.088 29.112 68 42 
5l 50 48 93 94 93 28.993 28.907 29.000 61 43 
48 58 44 93 88 92 29.176 29.253 29.326 61 30 a 
(SiO aa (Sie a See a SPyet al Her Gee A MN Seiad ses meta |e ergs | eae 870.302 869.395 870.895 |16.62 | 10.12 
| ] | 
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APRIL, 1902, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
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Clouds. Winds. Rain and snow. 
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STATE BOARD OF AGRICULTURE. 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Day of month. 


Thermometer, 
in open air. 


Relative humidity Register- 
or per cent Borometcy regngee to ing ther- 
of saturation. oH, mometer. 
a 
a | 8 
| Me pile: 4 A eee ae 
< Ay A 4 pu py Gs iS 
~ nN for) cg i>] for) = I 
91 77 93 29.394 29.253 29.236 63 39 
93 73 94 29.006 28.856 28.927 18 44 
93 81 87 29.120 28.926 29.075 75 51 
93 90 100 28.905 28.954 29.042 vi] 51 
93 79 81 29.198 29.328 29.226 69 49 
100 90 88 29.095 28.817 28.843 76 46 
85 67 93 29.050 29.056 29.194 64 43 
G7 56 74 29.110 28.909 29.151 05 32 
82 85 84 29.312 29 33d 29 376 53 32 
79 91 90 29.437 29.288 29.316 44 30 
68 W5 84 28.337 29.281 29.270 58 34 
79 W5 94 29 .262 29.124 29 138 70 50 
100 77 92 29.125 29.165 29.310 61 32 
19 77 84 29.307 29.159 29 .292 61 3 
80 83 93 29.280 29.224 29.260 65 40 
7 BE Li as swee eee URL ee URGE La Renton espe: 
84 LiL 94 29.075 28 989 29.003 76 53 
84 95 100 29.301 28.780 28 853 G7 60 
48 84 100 28.892 28.944 28.987 87 58 
90 87 95 29.155 29.093 29.290 81 56 
89 86 84] 29.271] 29.218] 29.195] 85| 59 
71 87 100 29.097 28.966 29 002 V7 61 
76 81 100 28.972 28.913 28.877 G7 57 
94 86 100 28.962 28.414 28 .922 74 60 
94 85 100 28.918 28.961 29.028 74 52 
88 Sagar 83 28.968 29.185 29.063 , 63 36 
82 55 91 29 071 29.039 29.130 58 30 
84 45 100 29.194 28.938 24.128 60 32 
76 82 94 29.214 29.098 29.053 42 56 
89 82 100 29.154 29.138 29 256 79 50 
85 65 94 29.327 29.270 29.273 78 62 
26.13 | 23.57 | 27.66 | 874.509 | 872.121 | 873.656 | 2178 | 1439 
84 79 Lo deny cee eno | Eo a a aL ee 70.26 | 46.42 
So a eh 
8d 
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Per cent 
of cloud 


Clouds. 
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Oe rs Ue LOO Sere 
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OPS ees NO aeceiesios 
ADO Wed BE GO a et a. 
OM 2 ee eke LOG ee saa 
PIE Mircea eeas GSO eeueene 
LOM ee teat (8 PAS See 
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70 | Cir.St OM acres. 
SES ora ne cOrnee (0 Breeree ce 
20 | Cu. OV eescee. 


*In night. 


Winds. Rain and snow. 
2P.M. 9P. M. 4 5 | ae e 
Sed eae 
a qd . Sateen | 
° ° SE A oo Oy 
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108 STATE BOARD OF AGRICULTURE. 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, a ae ea Barometer reduced to Beets 
in open air. ar eeation freezing point. epee 
Day of month. | 
SiMe 
Sater al Z A 2 2 z A ae per 
i fearon a < a cy < ai a, a | & 
i on o ~ 2 a ~ o oO = = 
‘149 45 pie ened Ae Aen 73 83 65 90 67 100 29 261 29.101 29.088 83 62 
Oils eg tk Re Se a 69 86 65 95 68 100 29.181 29.031 29.097 86 63 
aseheietiisteaiais eee cee 65 95 63 100 81 89 28.982 28 942 29.047 vi 50 
AER Rep ares aiaispalles states 66 7 64 89 57 94 29.095 29.109 29.251 23 47 
PEE hehe eee syle deter 60 71 56 82 vat 94 29.296 29.241 29.218 71 49 
ae petes cto teie death 67 V7 63 89 82 100 28.987 28.982 28.788 a 62 
OPER eek D c\ersitel dys ciae 69 76 65 90 V7 100 28.762 28.992 28.930 75 49 
OUI tee tatiiats feleirl No) ohjaiclete 60 67 52 G7 84 100 29.118 29.092 29 145 67 40 
LS ai che Ree ERE Eat (OO ais ae 60 Sil elsvetare tee 100 29.115 29.045 28.785 42 | 58 
1 5 BAS ae OE GER OnE 64 63 58 89 100 94 28.863 28.917 28.983 42 52 
MALDS Pectatastetstotste satis wie’ ie 52 79 68 93 87 95 28.823 28.813 28 882 81 52 
RM talsfsleteleps ave ier 61 82 68 94 83 95 28.978 28.828 28.837 82 59 
Bea tetehete beter cteh ones. dasie 65 74 64 100 90 94 38 922 28 962 29.052 16 61 
LTR lok iellste’sl cde dies 65 30 68 95 96 100 29.032 28.902 28.847 81 61 
1556 joa SAAR Ee 7 tsteitl dab 100 SBiilicselsreseiereis 28.875 28.776 28.827 89 if 
U4 63.5e SO CODE ne 62 42 54 88 58 74 28.872 29.011 29.057 73 45 
IWiSeas TRS SAB OORIGHOHE 64 77 53 78 82 73 29.060 29 036 29.092 78 52 
TICS 2 Chen fy Aas aaa eS 70 84 55 80 57 93 29.048 28.941 28 982 84 52 
18) 5 SEC RS SNES Se SeSenoS 66 W5 57 84 52 100 29.025 29.033 29.037 75 54 
‘2b coksadhhpeks bobpie 60 67 52 88 74 100 29.045 28.942 28.961 | 67 49 
Peeters ps ols cc ccaisje.esi 55 60 46 87 G7 84 28.991 29.052 29.058 60 41 
DR fas date elelecs wielnicic.s/s 54 65 46 74 63 92 29.118 29.098 29.113 64 39 
tetra p ei icieleevare sis tne 55 66 46 81 69 84 29.163 29.138 29.118 69 46 
POA re teve chaniets) cialeieoeieia,e.nce 61 77 55 82 57 87 29.058 28.992 28.928 73 50 
Ratt eseorereie ieisicve eh 57 60 46 94 100 84 28.715 28.480 28.532 62 39 
56 66 48 81 59 70 28.748 28.808 28.865 65 40 
64 Til 55 89 71 87 28.979 28.927 28.978 65 48 
DOM es seine 5b SSuieiescinies 100 28.981 28.975 28.848 65 51 
5b 68 54 100 90 100 28.766 28.924 28.908 57 53 
57 57 50 100 100 86 28.738 28.768 28.563 64 43 
STS aan OS res Rees) oot 2,659 | 2,140 | 2,669 | 869.627 | 868.858 | 869.217 |2,182 |1, 524 
IVES tc eieras Ss leve sisineilicbisracerst) cco ecdu|io miners 89 76 EH eratereslerctahererei[haveraiemnsistenal erate teens Giers Ke .73 | 50.80 
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* In night. 


Clouds. Winds. Rain or snow. 
7 A.M. 2P.M. 9P. M. 7AM | 2PM | 9PM 2 3 a5 E 
ee LAN Pca She. i" h 4 f=} Ay PI 
EB A 5 ; = = ton i) ac 77) 
2g a | a3 E Syl ee, Wig Nera 
se : 52 ‘ I ; Fo ono yy Ion ree oo baht as ae | O88 | ac 
S) uo} 3) Ks} 3) Ss y 3) *s S) % 3) a? 5 teat > 'O 
r=] 4 g ra fa] q g uy s if) oa ORS as 
oS i) oS = 0% Re Ba S) = iS iS iS) eS) gon SO2] o- 
Ay ‘4 A Ne Ay Ke (=) & A ic (2) 1c fea) al na S| 
a mf | 
OO Wis aseicmes Cal ae TOO eee es Sa Waeeies e ai se Ve EG a}ea cole Mee ma ee A ied Nie nett 
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STATE BOARD OF AGRICULTURE. 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Day of month. 


Thermometer, 
in open air. 

= = = 
< fu A 
Y- nr lor} 
63 V7 60 
60 1 71 
73 84 70 
113) 90 74 
82 90 73 
79 7 75 
15 87 73 
vi) 89 73 
70 79 68 
64 73 58 
68 V7 63 
70 86 62 
63 87 64 
81 7 66 
72 81 62 
62 82 70 
79 87 72 
68 69 64 
66 74 64 
65 73 61 
58 73 59 
70 75 63 
66 81 65 
70 83 66 
76 85 66 
74 88 67 
76 81 68 
67 V7 69 
67 84 7 
(Yo BRA oe 73 
74 72 69 

2112 2417 | 2007 


Relative humidity 


or per cent 
of saturation. 
s | = 
< py A 
~ mr ao 
94 61 88 
100 90 100 
95 v6) 95 
77 63 91 
83 80 95 
87 92 95 
95 96 95 
91 53 95 
100 95 100 
83 50 94 
79 69 89 
80 76 94° 
94 72 94 
83 95 100 
85 55 89 
94 60 90 
82 58 95 
95 100 95 
100 95 100 
100 95 94 
100 100 94 
80 95 100 
89 87 95 
90 96 95 
82 96 100 
86 100 100 
91 96 100 
95 73 100 
89 83 90 
BW salele Steve 95 
81 100 100 
2775 2456 2957 
90 82 95 
89 


Barometer reduced to 
freezing point. 


I a 

4 A 

i- mR 
29.075 29.087 
29.141 28.972 
28.880 28.928 
28.980 28.896 
28.942 28.903 
28.947 28.958 
29.026 28.997 
29.067 29 O41 
28.964 28.924 
29.161 29.152 
295La 29.112 
29.042 28.987 
28.975 28.947 
28.962 28.920 
28.865 28.974 
28.990 28.902 
28.777 28.776 
28 960 28.972 
28 .832 28.870 
28.810 28.750 
28 .823 28.880 
28.990 28.960 
29.030 29 027 
29.042 29.009 
28.990 28.965 
28.930 28.9:2 
28.932 28.912 
28.957 28.922 
28.947 28.917 
28.992 29.084 
29.002 28.990 
898.203 | 897.646 


a 
iv 
o 


29 123 
28.860 
28.942 
28.462 
28.932 


29,002 
29.092 
29.017 
29.032 
29.161 


29.072 
28.992 
29.000 
28.897 
28.965 


28.837 
28 867 
28.960 
28.942 
28.780 


28.920 
29.028 
29 080 
29.040 
28.950 


28.935 
28.927 
28.947 
28.955 
28.970 
29.015 


ened 


898.202 


|Register- 
ing ther- 
mometer. 
B | 
=| sg 
so he 
= = 
15 43 
75 59 
$6 68 
90 69 
90 68 
89 70 
87 62 
89 67 
79 50 
75 48 
77 52 
86 57 
87 57 
86 61 
7 54 
81 61 
87 61 
69 63 
ii 60 
75 56 
73 50 
80 57 
80 56 
83 60 
85 62 
88 63 
80 62 
79 57 
84 58 
86 62 
85 62 
2540 1835 
81.94 | 59.19 
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JULY, 1902, AT AGRICULTURAL COLLEGE, LANSING, MICH. 


Clouds. Winds. Rain and snow. 
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METEQROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, Pelaeive Huaidiby. Barometer reduced to shag fel 

in open air. fGen freezing point. eb eo 

of saturation. mometer. 

Day of month. 5 

| B | ¢ 

= Sih 0) ies = = = = a a = | 

a Monat < eS! a < a a ies 

i~ oO fers i- or for i (>) for) = = 
ON EHEL SME raat Asa vi 82 65 100 100 100 29.022 29.006 29.0385 82 56 
FAAS) a ae SR Moa e eR ee 65 OM Be toes 100 28.987 28.894 28.900 84 62 
PPE L See folate Slew lah tadoii te 75 82 | 65 90 87 89 28.872 28.911 28.977 82 53 
OO MO RT fe Mr BAN ai i63 83 69 89 28.990 28.961 28.865 77 58 
58 Rede a aS Ge oat a Uhr, coil ae ay 80 87 100 28.787 28.764 28.870 81 53 
SRL SU ei hs at od ae 60 70 58 94 (By 94 28.880 28.892 28.895 7 45 
MVE PENCE EVAT. cle iaraie ete 56 72 56 87 100 100 28.800 28 787 28.735 7 52 
Sus GAN iver 3 55 89 76 100 28.823 28.881 28.960 73 45 
Us Ve Pere a alae at Ra. oan aA eal ss Lanes 03) Co a IPO ae eae LOD tiesto fare: Scns eeoieil| heeevoste de cadet eta ete ile ote ane W2 62 
UP Su 9 Ei ie me 67 78 64 89 91 100 28.845 28.839 28.812 81 56 
LN re SCONE Ls ee 61 65 51 94 7 93 28.940 29.022 29.110 70 4} 
IE MS 52 69 56 93 90 94 29.209 29.163 29.158 71 48 
AG ea ee EL Byer ctells he 57 70 59 7 90 94 29.135 29.080 29.080 70 56 
TEAR Nee Se a Ley SS ea 63 71 59 89 90 94 29.0938 29.065 29.060 76 55 
MED R yn tog ah ei vale atoba shots ses 59 71 57 100 90 100 29.0538 28.988 29.000 71 50 
MOREA Liz ck bb siabl. 5D rk 51 87 95 86 29.055 29.020 29.018 12 ; 46 
LEER ele is nessa whacitere's 58 75 57 88 90 100 29.013 28 .922 28.880 76 50 
LUST IOP Suhel ae wy A 60 7 59 88 78 100 28.825 28.744 28.708 83 58 
| bY) Ske ty SES ROY De 62 of ees 3} 100 90 100 28.87 28.932 28.952 WT 56 
Ue Nee Meiciohie le ohels 62 7 63 100 91 94 28.918 28.880 28.912 79 57 
BAN: 61] 7 BYE 94 86 fb) 28.955 28.990 29.075 74 44 
ZEAL A ES Oe 52 69 5 93 95 87 29.105 29.052 29.068 69 42 
PRM a fst ite nlelal bite elt !e%s BO | (03 50 100 90 100 29.148 29.067 29.135 7 46 
fe TEA REE SNe ee 56 77 50 87 91 93 29.201 29.128 29.166 78 48 
Py niealen bpolsts olebs ates ofereve!t 55 7 53 7 86 100 | 29.186 29.117 29.080! 80 48 

i | 
SSC ee ae anni ay ge 60 87 70 88 | | 29.058 28.989 29.035 80 52 
24° f ey Le ee 58 80 64 94 7 100 | 29.053: 29.026 29.122 80 49 
DANAE VES Se NL i eiclets Nees 80 62 94 82 100 | 29.123 29.112 29.173 81 49 
F258 al Be coe ey At | y7 81 63 87 83 94 | 29.201 29.150 29.186 82 51 
Be SEND ee ehe Abe levels ators 59 8&7 69 94 76 95 29.120 29,027 28.975 87 57 
BIER RL oom rene te ete ed vf 3) 80 64 85 9] 89 28.890 28.839 28.880 82 56 
Jel | ; 
BSrmighlcs oe uate | 1743 | 2187 | 1703) 2800} 2495 | 2948 | 870.162 | 869.248 | 869.922 | 2379 | 1601 
| 
Mamas hb) LL) 5.6. ene Pees ee G0 86 Bayly tere mae sceareek Maan eck 76.74 | 51.65 
TSE ESIE POE, [Lope i Un eit | UCR \ 
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AUGUST, 1902. AT AGRIGULTURAL COLLEGE, LANSING, MICH. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
* Thermometer, Relate humidity Barometer reduced to Register- 
: a per cent Sets A ing ther- 
eae ah ba of saturation. eee eo uty: mometer. 
Day of month. 
B | § 
Baie aaegal z 2 z z z By 
< A a < rH Ay < -¥ a a 5 
~ in] or ~ i) lo) i~ n oO = = 
64 80 59 89 62 100 28.915 28.889 28.972 80 46 
5D 7 59 87 64 76 29.083 29 016 29 022 7 47 
60 72 55 82 100 100 28.903 28.852 28.833 72 46 
53 67 44 93 64 100 28.981 29.061 29.166 67 35 
46 71 55 92 71 i 29.227 29.134 29.098 al 49 
BUNS ristite eiaeiss ghasiese's 57 73 55 87 76 100 28.953 28 925 29 005 77 48 
eae st eah ene sheen s 61 V7 53 G7 69 86 29.028 29.004 29.008 is 48 
Oe tye cet eee waits 63 82 A2 83 67 93 28.958 28.696 28.688 82 49: 
Qed ities sii ater ge 49 60 52 100 V7 100 28.671 28.727 28 +21 65 39 
LOG reset sateialers Soaisicletele 7 70 57 85 20 87 28.973 28.894 28.895 71 49 
ty it eee ae a 58 64 50 94 78 100 28.953 29.028 29.058 64 47 
Da aa es hae Sete ies, 50 49 47 100 100 100 29.106 29.075 29.078 53 40: 
IB Os AB ADS ROUTED Ee CRS 43 57 45 92 100 100 29.118 29.110 29.194 57 32 
AFC HAAS staccato ysis, 505 44 69 47 84 85 100 29 240 29 119 29.123 69 38 
AE RNa sae Sxregeisr 47 69 49 85 85 100 29.121 29.092 29.095 69 43 
52 73 52 86 50 100 29.169 29.092 29 125 73 49 
54 81 59 87 52 94 29.121 29.022 29 008 81 52 
60 60 52 94 10) 100 29.008 29 003 29.108 68 49° 
51 5b 51 100 100 100 29.145 29.112 29.118 55 49 
55 72 57 100 80 94 29.130 29.057 29 042 95 50 
66 7S 61 89 82]. 94 29.020 29.012 29.005 79 56 
65 85 65 89 64 94 28.998 28.937 28.922 81 60° 
65 65 56 94 100 100 28.912 28.898 28 905 71 51 
55 53 50 100 100 100 29.022 28.982 28 .968 44 55 
49 57 54 100 100 100 28.892 28.857 28.772 2 48 
61 68 56 100 95 94 28.864 28.857 28.842 72 52 
59 70 56 100 80 100 28.755 28.604 28.574 71 54 
2 65 60 100 100 100 28 747 28.832 28 898 69 5Y 
61 76 60 100 V7 1 28.980 28.967 28.892 57 5 
60 61 48 100 100 100 28.712 28.647 28.848 64 41 
SLAMS Eseries sickelotoas cverahl ef wea scterl wlave s tareifli micro te 2,769 | 2,468 | 2,876 | 869.700 | 868.531 | 869.098 |2,096 | 1,425 
ITAL Sapte ce aieymints ehesoy] 5 terete [satelelere nil stotersts’= 92 82 Ul} | ho anoicreal Sartoreasecy booths aonee 69.87 | 47.50 
PAG CT Ar Gye cL elnicrs. c/s cia w'etsje [he cetsteye i | elle sikjete 90 CS a VE as Was OI RATER bt a CW a 22.37 
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SEPTEMBER, 1902, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
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Ay Ne} oF 4 a He} A & QA & QA ey 4 q 4 =) 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, ay ata Sra ta Barometer reduced to Papiences 
in open air. Of saturation: freezing point. TGHTGes m 
| | | 
Day of month. | 
| | | dg | fe 
5 3 
sar ill gst ties 2 a = FA 2 a ty Js! . g 
ee bjekd ale < a by < al Ai | a +s 
~ nN | & - nr o i~ i> a i = 
| ee 
| 
DR eee tayers (ate Sis, b% wists 45 58 | 52 92 64 73 28.958 | 28.982 29.092 61 | 47 
PA ere Neel 22's ase « 49 63 | 50 85 72 86 29.092 | 29.062 29.128 3 46 
3.. | 50 58 | 48 93 70 85 29.188 | 29.251 29.105 59 45 
4.. 49 59 | 52 7 65 73 28.990 {| 28.930 28.842 59 49 
DR ae ress sista slots wee 52 52 45 86 100 100 28.710 28.702 28.705 54 39 
(tbs ceca aaoeee eonae 45 65 52 100 58 79 28.720 28.798 28.855 68 | 39 
nae bie nie os Shebe wake 44 62) ice 84 BL ee agoe 28.897 28.908 29.028 2 35 
Ch olds aaa ete 47 69 60 85 56 71 28.932 28.940 29.092 71 41 
dla Hie ackeks User 43 52 38 p) 60 81 29.281 29.272 29.298 54 27 
OEP OY: sf. sb pt si.c/oe 32 67 | 52 79 89 86 29.271 29.084 28.992 67 38 
11 52 7 56 93 71 100 28.87 28.767 28.778 69 | 47 
122, 3.3 hee a ee aa ee 52 55 53 100 100 100 28.750 28.692 28.640 61 | 51 
Poets ccm cine sok cele 57 52 40 87 86 100 28.522 28.619 28.892 54 | 33 
aE ates hah rake encles lore 35 45 37 100 76 val 29.023 28.980 28.898 46 | 32 
eye etch ietseie:- s s.eisiss 44 60 37 76 71 100 28.888 28.872 28.900 60 | 34 
| 
sere eiecnsatein oe sels 40 48 38 73 63 "2 29.108 29.128 29.184 49 | 30 
Bap retis ate < alatals.oe ste 35 57 45 80 69 2 29.196 29.120 29.092 DT | 43 
18 50 Gon tentes 100 Sar|l52ec( shee 28.930 28.917 28 .932 67 | 48 
IRL Assan noes adnoneInD 58 65 38 82 84 72 28.922 28.87% 29.098 65 30 
Dy Aa aaacinete GOOD OEE 44 57 | = 38 84 52 72 29.191 29.148 29.304 58 25 
Plpateleattehfeieteu-tevsles aie 38 pda All 81 55 82 29.381 29.278 29.146 5d 36 
22S ta540 4pamaaisunogs 49 47 50 71 100 100 28.997 28.902 29.042 65 46 
wen yotsfare(esteicin\eia" sie-eisieie 51 65 55 93 78 87 29 .062 28.974 28.987 65 50 
ARERR REE eltatia ereeic 62 73 50 388 85 79 28.822 28 .652 29.105 73 42 
PD eeieinsls lelsiorel se cctes 45 53 50 84 73 100 29.211 29.160 28.892 73 44 
Oev eter ace troeieMe anisheie 63 73 53 83 100 73 28.785 28.780 28.905 73 46 
Rolls 3 assem DOREONe oF 50 53 44 93 93 84 28.913 28.875 28.842 53 30 
PA Soe COA Mae 48 46 33 100 84 100 28.845 28.840 29.098 46 24 
2s wth Ac BIRO AHR oCr 26 52 35 88 73 90 29.206 29.170 29.105 52 33 
Saécanb ob depdin aoa 50 60 30 86 55 100 29.047 29.108 29.204 58 28 
yD Re pettoho iofate 0 ia sie sis Se 29 63 44 100 83 76 29.401 29.378 29.356 63 38 
RSHUINIS tere rites alsiaie 1340 | 1692 | 1316 2699 2319 2484 99.116 | 898.161 | 899.537 | 1880 | 1196 
VEC ANS eter nie = sey cil einisisse pif 9 feiciere|| eteiw lore 87 75 865 |hcmtarciine eee aca ae elec eee 60.65 | 38.58 
Be ae Iheevts | 
AV ELAZES Lees sacle satel es ue ERA ys | ed po | BE ENA ne Sao RA RE 22.07 
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METEOROLOGICAL OBSERVATIONS—1902. 


NOVEMBER, 1902, AT AGRICULTURAL COLLEGE, LANSING, MICH. 


Rain and snow. 


Winds. 


Clouds. 
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+ Snow. 


* In night. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
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DECEMBER, 1902, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
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AGRICULTURAL COLDEGE EXPERIMENT STATION 


YEAR ENDING JUNE 380, 19038 


EXPERIMENT STATION BULLETINS. 


ANALYSES OF SOME OF THE COMMERCIAL FEEDING STUFFS 
OF MICHIGAN. 


FLOYD W. ROBISON, B. S., CHEMIST. 
Bulletin No. 203. 


The feeding stuffs of which the analyses are reported in this bulletin 
were purchased in the open market in various parts of the State by 
farmers and feeders and samples sent to the station for analysia 

No attempt has been made to make a careful canvass of the State nor 
to secure samples of all feeding stuffs offered in Michigan markets. 

The thanks of the station are due to the persons who have so far in- 
terested themselves in the matter as to send samples of the feeds pur- 
chased. 

Definition of Terms. 


There are several technical terms that must be used in the discussion 
of the composition of feeding stuffs. These terms were defined at some 
length in bulletin 149 (Report for 1898, page 250), now out of print. A 
brief definition of these terms therefore follows: 

1. Water—All feeds contain more or less water depending on their 
nature and on the treatment they have undergone. The so-called dry feeds, 
like hay or cornmeal, will contain from five to fifteen per cent. of water, 
while corn silage has in every hundred pounds fully eighty pounds of 
water and a hundred pounds of such roots as turnips may contain ninety 
pounds of water. Beet pulp, as it leaves the factory, usually has about 
93 per cent. of water. It is this water that gives the succulent character 
to roots, silage, beet pulp and like materials. Just to what degree this 
succulent character is an advantage has not been fully determined. 

2. Protein.—The protein or nitrogenous part of the feeding stuff is 
the part of it which corresponds to the lean meat, the white of eggs, or 
cheese, in the human dietary. Its distinguishing characteristic is that 
it is the only part of the material which contains nitrogen. It is, in 
the North, at least, the most expensive constituent of the feeding stuff 
and the one in which the grasses and grains of the farm are most lacking. 

It is the protein of the food that is used by the system to replace 
waste muscle and tissue, to supply the casein of milk, and is essential 
to carry forward the activity of the vital organs. 

Experiments almost without number have demonstrated that dairy 
cows need large quantities of protein in their daily ration, the amounts 
varying from one and one-half to three pounds, depending on the amount 
of milk secreted and the size of the cow. Fattening steers, lambs and 
swine need a Jess amount per thousand pounds live weight, but even 
with fattening animals there is need of much more protein than is usually 
found present in the hay, cornstalks and corn, constituting the ordinary 
ration for such animals on the Michigan farms. The commercial feeding 
stuffs are purchased to supply this lack of protein. 
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3.—The word Fat in the tables below is used in its ordinary sense, 
meaning the fatty or oily substance in the food, for all feeding stuffs, 
commercial or home-grown contain fat resembling in chemical compo- 
sition, if not in physical appearance, such common fats as lard, butter, 
olive oil or cottonseed oil. The principal use of the fat seems to be to 
supply heat and energy. 

4. Nitrogen-free Hxtract.—By nitrogen-free extract chemists mean the 
starch, sugar and similar constituents of the food. All cereals and cereal 
products contain a high percentage df starch and sugar. The hay, straw, 
cornstalks, corn and oats are made up quite largely of starch and are 
therefore said to be rich in nitrogen-free extract. 

5. Crude Fiber.—The stems and leaves of forage plants consist quite 
largely of woody fibers to give them strength and stiffness. The stomachs 
and intestines of ruminants are adapted to the digestion and utilization 
of part at least of this woody material, which chemists call Crude Fiber. 
Naturally the coarser feeds, the straw and stalks, stems and husks, and 
even the leaves and outer coverings of the grains contain high percentages 
of crude fiber. This crude fiber is not without value as a nutrient. 
Digestion experiments have shown that both ruminants and horses are 
able to utilize part of the crude fiber of their food. Of the crude fiber 
of straw, domestic animals are able to digest and utilize from 36 to 61 
per cent.; of the crude fiber of hay from 40 to 72 per cent. and of the 
crude fiber of the grains from 20 to 80 per cent. 


Farther experiments have seemed to show that this digested crude 
fiber is equivalent in all respects to starch and in the computation of 
rations the digested crude fiber and the digested nitrogen-free extract 
are reckoned together and are called carbohydrates. 


6. Ash.— This is the mineral matter in the feed and consequently what 
would be left behind if the feed were burned. Every crop grown on the 
farm contains some ash and animals are nearly always sure to get all 
of this material that their system demands from their regular rations. 


‘7. Dry Matter.— This term is frequently used in analytical tables and 
in calculating a ration. It refers to the amount of solid matter in a 
food after the moisture has been excluded. It represents the sum of all 
the constituents of a food except water. No food as found on the mar- 
ket is wholly dry matter. They all contain some water. 


It is evident then that the ingredient the feeder needs to buy, and 
what is most valuable and usually deficient, is protcin. The next point 
of consideration is: In what food is the protein most economical ? 


If bran, for example, containing 12 per cent. of digestible protein, sells 
at $18.00 per ton, it is manifestly not economy to pay $20.00 per ton for 
a feed containing but 8 per cent. of digestible protein. This lack of re- 
lation between price and protein content is a very common one. It is very 
plain that a comparison of feeds should be made from the standpoint of 
their composition, for a feed low in protein is not worth as much as a 
feed high in protein. A flattering advertisement does not raise the per- 
centage of protein. It should then be kept constantly in mind that 
primarily a feeding stuff is bought to supply an ingredient in which the 
farmers produce is deficient, namely protein. 
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What Not to Buy. 


Do not buy what can be raised on your own farm. The farmer will 
not or should not therefore buy corn for he can usually grow it more 
cheaply than he can buy it, and it does not contain sufficient protein to 
balance a ration. He will, for the above reasons, buy no feed containing 
as low a content of protein as does corn. Hay, silage, corn fodder, corn 
stover, straw, etc., all are home-grown products and are ample to supply 
crude fiber and furnish bulk to the ration. Therefore the feeder cannot 
afford to buy these materials. 

The points to be considered then in buying a commercial feeding stuff 
are, first, a high protein content, and second, a low crude fiber content. 

The first shows the presence in considerable amount of the very de- 
sirable muscle-forming principle. The second shows the absence, in any 
marked degree, of oat hulls, corn cobs, and roughages in general. 

In table 1 following are given the analyses of the feeding stuffs ex- 
amined. The Nitrogen-free Extract and ash were not determined in these 
samples. 


Notes on Table 1. 


Oat Feeds.—There are on the market various ground feeds, some of 
them labeled “Oat Feeds,” some ‘Corn and Oat Feeds,” and others simply 
called “Ground Feeds.” In nearly all of them some of the oat by-products 
play an important réle. Oat hulls, as the analysis shows, have a low 
feeding value and they are very frequently used in the above-named feeds 
instead of oats. If the crude fiber is above 12 per cent. in such feeds it 
is usually safe to assume that oat hulls have been added in excess of what 
would be present in ground oats. Some of these feeds contain corn 
offal and an admixture of gluten feed, etc., to raise the percentage of pro- 
tein. “Victor C..& O. Feed,’ with its 13.4 per cent. ‘of crude fiber, and 
“Royal Oat Feed,” with 25.4 per cent. of crude fiber, would come in this 
class. Twenty-five and four-tenths per cent. of crude fiber in the “Royal 
Oat Feed” shows that it is little better than oat hulls alone. 

Oil Meals.—Oil cake meal and oil meal are synonymous terms and 
refer to the linseed meal after the oil has been removed. After crushing 
the flaxseed, it is heated and placed between cloths and the oil pressed 
out by great pressure. The residual cake is sold as a stock food. This old 
process oil meal still contains from 6 to 10 per cent. of linseed oil. The 
new process oil meal differs from the old process in that the oil is ex- 
tracted by the use of a solvent, usually naphtha. This new process oil 
meal contains much less oil than does the old process. The pressed cake 
from the old process is sometimes put on the market in cake form, but 
in this country it is usually ground and sold as oil meal, sometimes how- 
ever as nut or pea size when not finely ground. 

Cottonseed Meal.—This well-known product is not often adulterated. 
After the cottonseed envelopes have been removed the kernels containing 
the oil are crushed, heated and subjected to pressure, as in the case of old 
process oil meal. The residual yellow cotton oil cake is ground and 
appears on the market in the form of meal. 

Gluten Feed and Gluten Meal —In the manufacture of starch and glu- 
cose the soaked corn is coarsely ground and the starch and germ liber- 
ated. The germ or sprout of the corn grain is floated off and dried, 
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ground and sold as germ meal after the corn oil has been removed by 
pressure. The starch, which is in suspension in the water, forming a 
milky fluid, is now allowed to stand in large reservoirs, whence it, along 
‘with some of the gluten, settles to the bottom. This gluten is removed 
dried and sold as gluten meal. It is exceedingly rich in protein. The 
remaining by-products of the corn are dried, ground and sold as gluten 
feed. This separation into gluten meal is not always made, but all of 
the residue, after the removal of the starch, is sold sometimes as gluten 
feed. Lab. No. 151, “Starch Refuse,” comes under the head of gluten feed. 

The sample labeled 7ryabita, Lab. No. 158, is a product from a break- 
fast cereal mill. In composition it corresponds closely to the breakfast 
food which goes by that name and possibly represents a rejected batch. 

Starch Feed, Lab. No. 161, is not a gluten feed, but is almost pure 
starch. It contains some particles of gluten and looks much like a product 
known as rice polish, obtained in the manufacture of starch from rice. 
Its feeding value from a protein standpoint is very low. 


‘Sugar Beet Pulp is a product on which the farmers of Michigan are 
quite well informed. Several of the beet sugar factories are now drying 
the beet pulp and it is finding its way into the market in increasing 
quantities. 

Atlas Gluten Meal is guaranteed to contain 35 per cent. of protein and - 
14 per cent. of fat. The analysis sustains the guaranty. It contains 
more crude fiber than is found in any of the grains, but its protein con- 
tent is sufficiently high to make it a desirable feed from this standpoint. 
The fiber is supplied mainly by the grain hulls and corn bran present. 

Clark’s Dairy Food in appearance resembles Atlas Gluten Meal. It 
contains more hulls and more bran which gives it a higher content of 
crude fiber. It also contains less protein. 


Malt Sprouts. In the manufacture of beer from barley the grain is 
allowed to sprout, during which process the barley starch is converted 
into malt sugar. When the tiny sprouts have reached a certain length 
the bariey is dried and the sprouts shaken off by sieving. In the malt- 
houses these sprouts accumulate in very large quantities. They are eco- 
nomical sources of protein, but because of their peculiar taste stock do 
not at first relish them, but soon become fond of them. They can be fed 
profitably in small quantities, and the manure from animals fed on Malt 
Sprouts is very valuable because of the high per cent. of ash. 


Sample No. 170, Buffalo Feed, is not as its name might signify, a gluten 
feed. It contains about the same quantity of protein as corn, but about 
three times as much crude fiber. Its appearance would indicate it to be 
a by-product of the nature of flaked hominy. 

Table II below shows the feeds arranged in the order of protein 
content. The one containing the highest percentage of: protein being 
placed first. ete.: 
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TABLE II. 


ARRANGED IN THE ORDER OF PROTEIN CONTENT. 


S 

Zz 

i Name of feed. Manufacturer. 

) 

= 
148 | Cotton Seed Meal__________-___- Nok: Bairbanks)&:\ Coes sce eee a eee a ae 
144 | Cotton Seed Meal____.________- ThevAmerican Cotton|OiiGo,e eee 
145 | Cottop Seed Meal___.___----___- The American Cotton O1l'Co.2 2) ee 
te) Gotton Seed Meal! Sore? | The: American Cotton) Oi) Con ae 
149 | Oil Meal (old process)...-..----- Ubrien Varnish Co., South Bend______._________. 
142) cOlGake Meals 2 ees Wareht Hill iChichoe gs. aes 
166 | Atlas Guten Meal_.____.___.___- Atlas Feed & Milling Goz/Peoria ee eee 
150 | Oil Meal (old process) ._--.-_-_-- Wright & Hill, Chicago________- Seay SRN 
162) | Glutene Mealiig ss: oval ees Glucose Sugar "Refining Co., Chicago BAN bege BAS 
143 | Oil meal (old process) .._..------ Toledo Linseed Oil Co., Toledo aseertt tag cee 
AGT OlATKy SD AIP ye MOOG. sete Fico te De Me tay ios 2g aah Aas eee ale ey ee oa 
AGShi Malti Sproutsss 22s. sess seen H. W. Rickel & (o., Malters, Detroit ___._______. 
1540) (GimtenuMeed i. 220 ss see ee Glucose Sugar Refining Col, Chicage fara 
160 | Buffalo Gluten Feed_----.__.___- Glucose Sugar Refining Co., Chicago 222 
TB) Erde Oye We SR OE TOS Michigan Starch Co., Traverse City-__..__-.__-- 
52vGlutent Moeds=222 222282 ee Michigan Starch Co., Traverse City____.-__-___- 
557 Ghuten Mon lt 280 28s bias Glucose Sugar Refining Co., Chicago__________- 
Starch tRefusess 2s Michigan Starch Co, pened City SS ee 
SOM Brant ee Oe ee ie Te ww CHICA Ose bene 
1450 Oats: Middlings. 2212 isis ee ecnors Jacob Be Beckide: Sons Detroitsecn sent eee eae 
165 | O. O. Corn and Oat Feed_-_-_____- Diamond Elevator & Milling Co.______-_--..---- 
156 | No. 1 Corn and Oats___-_-._____- Jobn H. Ebeling, peer JBayWistecse- coos e 
1630 Corn and Oats oe ee Diamond Milling Co, Minn.__.. _..- ___--___ 
1ZOn | sButtaloiWeed.. a. ese e eeeee eee: Lanhoff Bros., Flaking Roller Mills, Detroit___. 
TES AM BAe 0) | rt heey ee teres Ae EE Se ee Tryabita Food Co:, Battle'Creek. = 2 ee 
157 | No. 1 Ground Feed_-___-.-..____- J: Dausmany Mill CO pee etc cae ae cee 
164 | Sugar Beet “ulp (dried)-_______- Alma Beet’ Sugar! Factory 22.22 ee ee 
1410) Victor'C) & 0; Feed_ 2 The American Cereal Co., Chicago. _____-...--- 
169s] pRoyalsOatiheodsssssesan ene as The Great Western Cereal Co., Chicago- .__.___- 
161 | Starch Feed._-__2__-..-_.._-..__. | Jackson Starch Works, Jackson--___- SNe ot see 


* This is a gluten feed and not gluten meal. 
TF. O. B. Chicago. 
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III shows the Feeds arranged with reference to Crude Fiber 
The one lowest in Crude Fiber being placed first, ete. 


° 
a 
s Name of feed. 
s 
A 


AU ALES oy et ae ee BS a ae. 


Oats Middlings4sc. 222-0 eee ee 
Glutentbheadiain =a. 3 ee 
Cottonseed Meal __________ 

O. O. Corn and Oat Fead 


Cotton Seed Meal 
Gluten Feed_ _- 

Cottonseed Meal____- 
Oil *\ eal (old process) 
Butfalo Feed 


Oil Meal (old process) ..---..-----.-_-- 
Glut n Feed 


GIN Fem Ree dhs 8 Sa ee 
Oil’ Meal (old process) 22---..-5 2222. 


Cottonseed Mealy ts 2-2) aaa r eh 
OniCake Meal ees eS ee 
Starch?Rerusel-28. 52 es Rae es 
Bran 


Victor’ Cand @ Weed’... 2252 
AtlasiGluten! Meals-=2 295222 2 ia a 
Clarks Dairy Food ____- Re 
Sugar Beet Pulp (dried) - BE Se 2 Sat 
Royal Oat Feed 


* F, O. B. Chicago 


‘| The American Cotton Oil Co 


Manufacturer. 


Jackson Starch Works 
‘TEryabita Eood Co. 212 errs 
Glucose Sugar Kef, Co.____------ 
Diamond Miliing Co. ___-_.-___-_____. 
dehnehs, Hbelingass. selee ae aa! 


Jacob Back & Sons __._.---.--.--..-- 
ceeds ptarchiCoe see eee 
B. Dausman Mil Co 

Mie Fairbanks & Co. - 
Diaoen Elevator and Milling Co.. 


The American Cotton Oil Co. - 
Michigan Starch Co _ 


Wirigh trac eles es 
Wanhote bros sss eee 


Obrien: Varnish) Co.=2-- ---. 2 see 
Glucose Sugar Ref. Co.___.-.-..__--. 
Glucose Sugar Ref. Co.____....---_-- 
Glucose Sugar Ref. Co,__..._.._-_--- 
Toledo Linseed Oil Co.___.-_-....-. 


The American Cotton Oil Co. _____- 
Wrightia& Hills Chicago = se 
Michigan Sterch Co. ___._..-.-__.--- 


‘Alma Beet Sugar Factory Baers 
The Great Western Cereal Co, _____- 


4000020 COMTATATAI IMME oT ROW «CED CO 
r Soooo BROW 
Sonaw Cooouw 


Wire Wiketons OoOwon 
VOW Bww1iocw Gto1o000t% 


_ 


11.45 


13.20 
13.33 
19.48 
20.20 
25 40 


It will be noticed by a reference to the above table that a low per- 


centage of crude fiber is not a proof of a high protein percentage. 


Te 


is, however, a proof of the absence in large quantities of oat hulls, corn- 


cobs, ete. 


The point here is not that a feeding stuff should be rejected 


simply because it contains a considerable amount of crude fiber, but it 
should be rejected unless it contains sufficient protein to balance the 


high percentage of crude fiber. 


crude fiber when he has an abundance of it on his own farm, 


The feeder cannot afford to pay for 


132 


STATE BOARD OF AGRICULTURE. 


Below is given a table (Table IV) showing the approximate amount of 


digestible protein in each of the feeding stuffs examined. While abso- 
lute reliance should not be placed on the percentages in this table, they 
may be taken as representing quite closely the actual digestibility of each 


feed. 


The data regarding the digestive coefficients are compiled from 


various sources; some from Jordan’s tables and Henry’s Feeds and Feed- 
ing, and some computed by the writer. - 


TABLE IV. 


Approximate 4 
digestive ApDroxteae 
Name of feed. coetlicent of |e Ginestibl 

protein. igestible 

Dan aie protein. 
Nictor Cand: O:/ Heed’. 2222215282 ees ee ee jek see Se 71 6.03 
OpniCake Mealy. Lins ee A APEC LR Es Bile © pad Pes etl 59 32.17 
OueMeal (OM) ee ee eee a ke yO eee ee Se Ae eee 89 30.22 
Cotton Seed Meal eer oa Ne a eS Pe Oe eee Sue seas 88 38.46 
COotionS CECI Al! ak5 Sees Te NE ae ee 88 37.44 
CottoniSced) Mon leis: 2 ere ete See ke see Ber Pe wes 88 40.54 
CottomBead: Meal sire nove iia Se heh a a eee net 88 36.06 
Otay Mid dling eee ee ee a ge ea ee ee te ee 8t 14.37 
OU Mew (OP see ee a tee LE Ra Lous oa er ee ee AS SO 89 34.75 
OPM SA (ORE. ) ee ae ae ee Eee SEE ee ee a 89 . 31.24 
StarchiRealaseis: Se eee Aye a ee, 8 eee Ra Sr Ee 86 20.45 
GiuteniMesd) 2 ieee te ee 86 21.51 
Guten Feed ___ 86 22.64 
Gluten Feéd ___ 3 86 23.62 
GlatenyHasd elas ees See Be Ae a ee pee ees ns Re acer oe ao eee 86 20.53 
NowliGorniand Osteo. se ee a ae a Re Ss Se Oe oe ead oe oe 77 8.31 
NowliGround Mead) 22 Siler ee es ne Le a aca 77 7.98 
Hh AA] of Wer A Oe ee as Ay PEE ne ea es Aa ee ee ls 84 8.70 
1B a ye tee NA eM a i ag a aS a eg A Se, eS ee ee 79 14.28 
ButtaloiGilnten: eed) 2925 i225 et NU ae ee See oo ne ecco ces 86 22.87 
StarchiMeed a2 ose oe ee hee ae as Cte Bere ee eee ke sncee | ea caeee oe ale eee eee 
GlatendMie alee esate. Ete ee ee ee eee een ec ees 89 30.70 
Corn landi@ats- Se. a are 2a ae Se ys Oe ete eee ee 17 8.31 
Sugar Beet sPulpi(dried)! sain. e ne ee ee oe eee este eee ee Lene 
ONONCorniand |Oat heed: oii as22 ote Soa! sass bee ae Coe ae 77 8.45 
Attias! Glateniieal 5220 tes ke oo eee a nae adcseeeee 73 25.94 
Clair kisi Dairy, HOO eos een ee tT Aa Oi Meese oe ee oe Dk 73 22.42 
MaltiSproutshe 52 eno! Seis Nee ey bis BR A ee Po ee Oe ee ee eee 80 23.51 
RoyaO ats Reed ae eee ee Bee ne Be eee Se eee ae ee Be ee Aad 
Butt alo: Heed ee eee ee eee eee eee se ee 17 8.25 
Ee ere i ER ee a eh a De ee eee 78 9.20 
COPE aah eyed Repel a CE SiN SR OD oy DR ip ae Ee ee ae ee eh 39 1.29 
Corn {((Dent) fot eae a a ie es eee eee Seas weed 76 7.83 
COPY i YC OP | 6 PRE I CaF TA AE NE EP > AS Seely ae ee a 17 0.41 


‘wane ty 
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TABLE V. 


Approximate cost of protein in the various grades of feeding stuffs reported in this bulletin. 


100 pounds protein costs in— Amount. 
rants tpl > OU Or. ton. SDGUG!- 22525 ta eee ee eee ere ae naar een sesh 4 2 ae on ae ee $5 62 
iminseed meals: (Oilmeals) <o° 5552. il bos th soe ees Pi ee hs ee a eee 4 18 
CNT TCT SSE BO ICT FS a ei eS RUE SIRS I ee ES eS ee ee ee Be 3 30 
Molutem Meal. 242650225. Shee es eb eo ee ee et Be Pocus Jace ee ee 3 75 
Gobhio ney el 5 27ST 8 (EH eSpace SIR TOMES TR ss AAs Pe a ad SS SG Sel SP ae 6 SE OD a ea 4 71 
irad Gli tenviiea lvoe sitelal 22a SPWer ie ee eee Fi ae PO ee ee a ee 2 93 
CLL RAS DE TEs gal BCT Ga RAR eS ARR 8 ee ic Se pets PE) ee RSs Eats at ee grat Wes ETAT FES 4 56 
Low grade Oat Feeds _________-___- seca eee SI nn Rt es 14 47 


The calculations made in Table V represent the averages of the dif- 
ferent feeds coming under the heads designated and are based on the 
prices quoted in Table I. A comparison of them from a commercial 
standpoint is here very easily made and the lack of relation between 
price and real value from a protein standpoint is very evident. Com- 
pared on this basis the Low Grade Oat Feeds are nearly three times as 
expensive as Bran, and over four times as costly as Cottonseed Meal. 
They -may sell for less money but when their feeding values are calcu- 
lated they will be found to be exceedingly costly sources of protein. 
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MOSQUITOES AND OTHER INSECTS OF THE YEAR 1902. 


R. H. PETTIT, B. S.. ENTOMOLOGIST. 


Bulletin No. 204. 


The present bulletin is a short, popular resume or abstract of Special 
Bulletin Number 17. The larger bulletin is more technical in its nature, 
and contains much of little interest to the general reader. It will, how- 
ever, gladly be sent to anybody who desires it. 

The entomologist is, at all times, glad to answer any questions within 
his knowledge, relating to insects, their work, or their control. It is 
always best to enclose a part of the insect or of its work. In the case 
of scale-insects, it is best to send a good-sized sample, as it usually is 
necessary to have a full-grown female in good condition for a correct 
determination. Send as many insects as practicable in any case. 
Send them in a tight tin hox if convenient, and always feel free to send 
and to ask questions. In this way we are often able to render timely aid 
and to find out what pests are causing the most trouble, and which 
consequently may demand the most attention and the strongest efforts. 


MOSQUITOES. 

The interest which recently has been awakened in relation to the 
subject of mosquitoes and their relation to the spread of disease, has 
induced the writer to carry on an experiment bearing on the control 
of these insects. The objects of this experiment were to test oil and fish 
as mosquito destroyers; to find out as much as possible about the kinds 
or species with which we have to deal; to find where they breed in the 
vicinity of the College, and to gain some idea as to the range necessary 
to be treated in order to protect a given locality in our State. 

We are indebted to Dr. L. O. Howard for starting and maintaining 
experiments some years ago in relation to this matter, and for awak- 
ening popular interest in relation to mosquito control and consequent 
immunity from several diseases. It is now a generally accepted belief 
that malaria, or fever-and-ague, is due to a germ, or more strictly 
speaking, to a low form of animal life which lives in the corpuscles of 
the blood in man and which is introduced there by certain mosquitoes 
of the genus Anopheles; the mosquitoes in turn obtaining the germs 
with the blood of their victims, of course providing they bite some one 
suffering from the disease. In other words then, the mosquito serves 
as a carrier of ague germs from a diseased person to one in health. 
Furthermore, the germs are said to undergo certain changes in the 
body of the mosquito, which changes may indicate the necessity of the 
mosquito, to a prolonged life in the case of the germ. Further, it is 
believed that yellow fever is spread by another mosquito which, fortu- 
nately, is not found as far north as Michigan. 

The fact that mosquitoes are nuisances in every sense of the word, 
would seem to offer sufficient reason for exciting our interest, but the 
fact that they actually are a menace to health makes the question one 
of prime importance. 

The life-history of the common Culex, a genus of non-malarial mos- 
quitoes, is as follows: The eggs are laid in raft-like masses, on the sur- 
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face of the water, being stuck together. side by side, in large numbers, 
sometimes more than three hundred in a mass. (The eggs of the mala- 
rial mosquitoes of the genus Anopheles are said to be laid separately on 
the water without being joined in a raft-like body.) These eggs hatch 
usually in one or two days each, by an opening or lid on the underside, 
giving forth a small wiggler. The wigglers are so well known that a 
description seems supertiuous; slender little creatures, each with a 
swollen thorax and a head at the lower end, and with a breathing-tube 
at the upper end. Usually the larva rests at the surface of the water, 
its breathing-tube projecting above the surface film, leaving the head 
free to feed upon microscopic plants and animals. After a time, vary- 
ing from a week to several months, the larva changes to a pupa. The 


Fig. 1.—Malaria mosquito, from Howard, Bulletin 25, n. s., U. S. Department of Agriculture. 


skin of the larva splits and the robust, swollen pupa emerges. In this 
stage the insect breathes by means of two trumpet-shaped tubes which 
project from the shoulders. After about two days more the pupal skin 
splits down the back, and spreading open, serves as a support on which 
the adult insect stands while drying its wings and legs. After this is 
accomplished, the adult flies away to mate, to lay the eggs for a suc- 
ceeding brood, and if fortunate enough, to taste human blood. We 
have in Michigan a number of different kinds of mosquitoes. The 
commoner sorts belong to the two genera, Culex and Anopheles. The 
members of the former genus are by far the more numerous in sum- 
mer time, and are the ones usually seen in the open, and during the day 
time. They are not known to carry the germs of any disease, but are 
classed simply as nuisances. Anopheles, on the other hand, seems to 
prefer such localities as are sheltered by trees, houses, etc., and while 
it will bite during the day time, it is more apt to choose the night time 
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for its excursions. It is the members of the genus Anopheles that carry 
malaria. Of course the insect will not produce the disease, it can only 
carry it from individual to individual when once present. 

The practical methods of fighting mosquitoes may be classed under 
three heads, viz.: Draining; introducing fish, which are known to feed 
on the wigglers, into fishless ponds; and spreading oil upon the sur- 
face of their breeding places. Of these three, the first is of course the 
most permanent and effective. It can not be otherwise than perfect 
since it destroys the breeding places and therefore the mosquitoes. 
The second method—introducing fish into the breeding places—seems 
more of a palliative measure than one which will result in extermina- 
tion. The third method—spreading oil on the breeding places—is the 
most expensive of the three, although it is almost as certain as the 
first. The oil forms a thin film on the surface of the water and coming 
in contact with the breathing tubes, kills the wigglers, as it kills 
almost all insect life. The field work in the present experiments was 
done almost, entirely by Mr. Bronson Barlow, and it was owing to his 
efficient work and careful notes and observations that the work was 
rendered possible. 

An area of four square miles was at first laid out as a basis on which 
to work. A map was made on which was indicated so far as possible 
all the breeding places of the pests, and records of each treatment were 
carefully set down. 

On April 21st, such ponds as would not be injured by oil were treated 
with a coat of petroleum oil, known as light fuel oil. This spread over 
the surface and in a few hours killed all the mosquitoes, both in the 
larval and in the pupal stages. The oil is that recommended by Dr. 
Howard. It cost about $4.50 per barrel here at the College and was 
applied at the rate of one-half gallon to one thousand square feet of 
water space, or one ounce to fifteen square feet. ‘This amounts to 
about half a barrel to an acre. It was applied by means of a knap-sack 
spray-pump fitted with a plain nozzle, that is a nozzle having a hole 3-32 
of an inch in diameter. With this it was possible to throw the oil 
twenty feet or more in a solid stream and thus to reach far in toward 
the center of a pond. Actual counts showed the number of wigglers 
to be as large as 900 to a square foot at this time, in small areas. 

Many surprises await the person who tries to exterminate mosqui- 
toes. Hollows, made by the breaking off of limbs, were found to furnish 
fine homes for mosquito families. Rain-barrels, sometimes furnish 
unheard-of numbers. Pools in the woods, drains, open cisterns, and 
cisterns not tightly screened, watering troughs, in fact almost any- 
thing that will hold water and which is not exposed to too much wind, 
will keep them. The ideal places in this vicinity were found to be 
swales with cottonwoods or willows standing in them. Another likely 
place was found in poorly-drained woodland. Woodland ponds were 
likely to be pretty well stocked with the malarial mosquitoes. Ponds 
covered with green water-scum often harbored the malarial species, 
and in such places fish work at a great disadvantage, the larvae being 
very successful in hiding away. 


FISH. 


Dr. Howard highly recommends the introduction of small sun-fish 
and stickle-backs in places where they may be expected to live. Sev- 
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eral open ponds having considerable depth were stocked with these 
fish, and very good results were obtained, the sun-fish, indeed, seeming 
to have an almost insatiable desire for the wigglers. The stickle-backs 
also did very well. Another small fish known as the mud-minnow did 
good service in shallow pools where either of the other fish would have 
found it impossible to live. 

The season ‘has been extremely wet in Michigan and for this reason 
it is impossible to judge of the benefit received from this treatment. 
Rain fell at short intervals so that, in many places, pools remained all 
summer where ordinarily they dried up in June. The grass has been 
almost constantly wet, a condition very favorable to mosquito life, and 
while many millions have been killed, many have drifted in from out- 
side. Mosquitoes were plentiful enough it is true. We can imagine 
how numerous they would have been if the many millions which were 
killed had been left to live. ¥ 


Fig.2. —Mosquitoes killed by disease, nat. size, original. 


DISEASE OF THE MOSQUITO. 


On August 5th Mr. Barlow brought in a number of mosquitoes killed 
by a fungus (Hntomophthora sp. nov.). They were very numerous on 
the margins of one of the pools in woodland, sometimes almost cover- 
ing the pieces of bark to which they clung. In typical cases they were 
covered with a dense white growth, all were within a few inches of the 
water. This fungus was also found on several other species of flies 
and on a dragon-fiy. All attempts to grow the fungus in the labora- 
tory were futile. The disease was, however, spread in one instance by 
distributing pieces of bark covered with the dead insects into fresh 
colonies. It is not likely that this disease will ever prove to be very 
helpful. It may reduce the numbers of the pests but it will never erad- 
icate them, and like most diseases, it works best when the victims are 
in the greatest numbers. 

18 
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THE LONG LECANIUM AND ITS FUNGUS DISEASB. 


A scale-insect, belonging to the group of soft-scales, and known as 
the long Lecanium, is long and slender as the name implies, yellowish- 
brown in color with blackish markings along the sides. This insect is 
a pest of importance in greenhouses, congregating in great numbers on 
its food-plants, and in our green-house threatening the death of many 
plants. It is, however, here attacked regularly every autumn by a fun- 
gus disease which so far reduces its numbers that no damage is done 
except in comparatively rare cases. 

The disease proves, on growing it in enultures, to be a new species, 
which, therefore, has no common name. It appears as a white or yel- 
lowish growth covering the insect, in typical cases, and producing seed- 
like bodies or gonidia on the surface. 


Fig. 3.—Periodicel cicada, from Packard, Forest Insects, U. S. Ent. Com. 


THE MAPLE COTTONY FALSE MEALY-BUG. 


An insect belonging to the scale-insects and very closely allied to 
the mealy-bugs has appeared on the maples in one locality in Michigan. 
The female is white and cottony and when full-grown usually is cov- 
ered with a cottony mass holding the young. The insect is usually con- 
trolled by a spray of kerosene-emulsion or by any of the contact sprays 
which are used in the winter time. It does not bid fair to prove a very 
serious enemy. 


THE PERIODICAL CICADA. 


This insect appeared in Michigan in the following localities: Battle 
Creek, Birmingham, Kalamazoo, Ann Arbor, Ypsilanti, Adamsville, 
Bitely, Flint, and questionably at Moorestown. No doubt they occurred 
in other places as well, but the above covers all the localities known 
either to myself or to Director C. F. Schneider of the Weather Bureau, 
who kindly turned over his records to me. 
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This interesting insect passes the long period of seventeen years 
under ground, in preparation for a week or so in the upper air. During 
its: long period underground, its name and habits are almost forgotten, 
and when it appears at last, its story is as good as new, and its coming is 
dreaded in the belief that it will prove an enemy. The only damage 
that is done occurs when the eggs are laid. These are placed in holes 
bored in the twigs of trees, and sometimes twigs are killed in this way. 
Ordinarily, however, the damage amounts to nothing, unless it happens 
to be done in a very young orchard, just set out, in fact. As the insect 
occurs only in isolated stations in Michigan, and seems, on the whole, 
to be dying out, it may almost be ignored as an enemy. 


THE ANGOUMOIS GRAIN-MOTH. 


sey 

An enemy of prime importance, for the first time recorded in Mich- 
igan during the present season, is the Angoumois Grain-moth. An 
insect which is regarded as the most serious pest of stored grain in the 


Fig. 4.—Angoumois grain-moth, from F. H. Chittenden, U. S. Department of Agriculture, Farmer’s 
Bulletin, No. 45. 


South and which bids fair to become of prime importance with us. The 
pest came to this country nearly two hundred years ago from France 
and has steadily worked its way north from Carolina, where it first 
made its entry. 

This delicate little marauder is about. the size of a clothes-moth, 
almost white or buff, marked with dark brown or even black. The 
wings are narrow and measure about half an inch or less from tip to 
tip when extended. It works both in the field and in the granary, eat- 
ing out the inside of the berry and leaving the outside intact. It 
works on almost all the grains. The eggs are laid in the field for the 
first brood, that works in the granary, thus leaving the farmer in doubt 
as to the source of the trouble. 

The remedy is to mass the wheat in the tight bins or sacks, and when 
necessary to fumigate with carbon bisulphide. Directions for fumi- 
gating will be furnished on application. 

The Bulletin also contains short accounts of injury caused by the 
banded purple butterfly and by the hickory bark-beetle. 
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REPORT OF SOUTH HAVEN SUB-STATION. 


BY T. A. FARRAND. 


Bulletin No. 205 


Prof. L. R. Taft, Horticulturist: 

Sir—The following report upon the work of the South Haven Suib- 
station is respectfully submitted. 

On account of excessive rains during blooming period, and some weeks 
later, the season has been somewhat unfavorable for fruit. Regardless 
of this, however, all kinds of fruit bloomed full and the peaches, pears, 
plums, quinces, gooseberries and blackberries bore a good crop. There 
was a fair crop of apples and raspberries, with a light crop of currants 
and grapes and almost a total failure of cherries. 

The most important question in relation to the fruit industry at pres- 
ent is: The commercial value of this or that variety of the different 
classes of fruit. In view of this fact a few notes were taken as the sea- 
son advanced, as to the market prices received in Chicago, Milwaukee 
and South Haven, the time of ripening, and the demands of the market 
for different varieties of the various kinds of fruits. 


RASPBERRIES. 


Of the black caps, Eureka and Doolittle were the best early sorts; 
Kansas and Mills were the best mid-season, and Cumberland and Living. 
ston bore full crops of fine late fruit. The red raspberries bore a fair 
crop of fine large fruit and lasted over a long season. Marlboro made 
the finest showing, although Cuthbert, Early King and Phoenix were 
very good. Columbian and Shaffer bore full crops of fine large fruit, and 
the plants are hardy, vigorous and productive; fruit large and of excel- 
lent quality for culinary purposes, but as yet do not take as well on the 
market as the red varieties. The red raspberries brought a high price 
throughout the season, but the very earliest and latest ripening black 
caps sold for considerable more per crate than the mid-season varieties. 


BLACK CAPS. 


Conrath.—A. well-known variety, largely planted for commercial pur- 
poses; moderately vigorous, productive and of good size. Somewhat 
subject to anthracnose. 

Cumberland.—The best late market variety in the station collection. 
The plants are strong, vigorous growers and very productive; fruit of 
large size and good quality. 

Diamond.—A medium to late-ripening variety; fruit of large size and 
good quality. Valuable for market. 

Eureka.—The best early to mid-season variety this season. Plants 
moderately vigorous, very productive; berries of large size and good 
quality. Valuable for home or market. 

Gregg.—An old, well-known market variety, and still valuable for ae 
purpose. 
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Green.— Vigorous and productive; ripens early; berries small and 
seedy this season. 

Hilborn.—Vigorous and very productive; fruit of medium size; a re- 
liable market sort. 

Idaho.—One of the best late-ripening sorts; fruit of the largest size 
and good quality; has proved to be a reliable variety at the station 
grounds, and can be safely recommended for home or market. 

Kansas.—The best mid-season variety on trial this season; plants 
are strong, vigorous growers; fruit of large size and attractive in 
appearance. A valuable market sort. 

Livingston.—One of the newer varieties that is proving itself worthy 
of a place in the commercial plantation. One of the best late-ripening 
sorts; bore a full crop of berries of large size. 

Mills.—One of the best mid-season varieties; fruit was of large size 
and attractive appearance, but this variety has the reputation of not 
standing drouth well. 

Smith (Prolific)—Considered a valuable mid-season sort; fruit of large 
size; quality good; plants only moderately vigorous. 


RED VARIETIES. 


Cuthbert.—An old, well-known market variety that still holds first 
place in vigor and productiveness; needs no recommendation. 

Early King.—The first variety to ripen this season; fruit of good size 
and quality; plants only moderately vigorous. Valuable as an early 
sort. 

Golden Queen.—Plants vigorous and usually productive; resembies 
Cuthbert in form and flavor; excellent for home use, but does not take 
well on the market. 

Hansell.—An early ripening sort, but lacking in vigor and productive- 
ness. 

Marlboro.—This variety made the finest showing in the station col- 
lection this season. The fruit was of the largest size; ripened over a 
long season, and held its size well to the end of the season. Somewhat 
lacking in hardiness, but a valuable sort in some localities. 

Miller—Lacks vigor and productiveness here, but is a valuable market 
variety in some places, 

Phoenix.—A moderately vigorous grower, which made a good showing 
this season. The fruit was of large size, attractive appearance and 
ripened over a long season. 

Turner.—A vigorous grower, moderately productive of fruit of fair 
size and very good quality. Very hardy. 


PURPLE CAPS. 


While we have a large number of varieties of this class of fruit on 
the station grounds, and nearly all are fairly productive, only a few are 
worthy of mention, of which Columbian and Shaffer hold first place in 
hardiness, vigor and productiveness. Emmet and Redfield are good vari- 
eties, but do not equal the latter varieties. Columbian and Shaffer are 
valuable for home use and in markets where they are known. 
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BLACKBERRIES. 


Asa whole, the blackberry crop was very good this season. No doubt 
the good showing made is due to plenty of rain up to and through the 
time of fruiting. Like the raspberries, the very earliest and very latest 
varieties brought the best price on the market. Wallace and Minne- 
waski were the best varieties this season. Early Harvest was the most 
productive of the early varieties. 


NOTES ON VARIETIES. 


Ancient Briton.—A strong, upright grower, and quite largely planted 
for commercial purposes, but here the berries run small, rendering it 
undesirable. 

Early Harvest.—A valuable early market sort, but must have winter 
protection to get best results. 

Early King.—A valuable early market sort, and, like Early Harvest, 
should have winter protection. 

Eldorado.—Very hardy and productive; resembles Snyder in growth 
of plant, but the fruit runs larger than that variety, and it is more pro- 
ductive here. One of the newer kinds that is considered valuable for 
market purposes. 


Erie.—A very large berry of fine appearance, but lacks productive- 
ness. 

Kittatinny.—An old, well-known market sort, but is being largely re- 
placed by other varieties on account of its being especially liable to the 
attack of red rust. 

Knox.—Proves to be valuable here, although reported to lack produc- 
tiveness; plants are strong and upright in growth; fruit large, attrac- 
tive and of good quality. 

Maxwell.—Plants lack vigor and productiveness. A failure here. 

Minnewaski.—The best late-ripening variety on station grounds this 
season. Plants vigorous and productive; fruit of large size, and ripens 
over a long season. Valuable market variety. 

Nevada.—This variety made a fine showing this season. The fruit was 
of large size and good quality; ripens late. Valuable. 

Ohmer.—Fruit of large size and good quality. Valuable as a late- 
ripening sort. 

Sanford.—Very productive, but the fruit is too small to be valuable. 

Snyder.—Considered valuable in localities where great hardiness is 
required, but does not prove satisfactory here. Fruit is small. 

Taylor.—Hardy, vigorous and productive, but fruit is too small to be a 
profitable market variety. 

Wallace.—This has proved to be the very best mid-season variety for 
home or market. Plants hardy, vigorous and productive. Fruit of large 
size and excellent quality. 

Wilson, Jr.—Plant moderately vigorous and very tender, but in some 
localities, with winter protection, the most profitable market variety 
grown. Fruit of large size and very attractive. 
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CURRANTS. 


The currant crop was unsatisfactory this season. The stems were 
not well filled and the fruit was small and unattractive in appearance. 
They bloomed very full, but no doubt the cold, heavy rains at the time 
had something to do with stems not filling out. The Cherry varieties 
were by far the most profitable this season. While the stems were not 
well filled out, the berries were very large and attractive and sold for 
$1.25 per sixteen-quart crate, while all other varieties ranged from 40 
to 60 cents per crate, and hardly paid for the expense of handling them. 
For the white varieties, there seems to be but little demand, although 
they are of the best quality for dessert purposes. There is a good de- 
mand for black currants, Ee they do not seem to be popular for com- 
mercial planting. 


NOTES ON VARIETIES. 


Cherry.—While not so good a grower as the smaller kinds, and some- 
what subject to the attack of twig borer, its large size and attractive 
appearance makes it a valuable market sort. 

Fay.—Closely resembles Cherry, but bore a better crop of fruit this 
season. It is even more subject to the attack of twig borer. 

Holland.—A_ vigorous grower, but lacking in productiveness here. 
Considered valuable for market by some. The plants are invariably in- 
fested with plant lice. 

Lakewood.—Resembles Cherry, but has proved to be a better grower 
than that variety. A valuable sort for market. 

Lancaster.—A white currant of good quality. Only moderately pro- 
ductive. 

London —Plants vigorous and very productive. Considered by many 
the most profitable variety grown. 

North Star.—A comparatively new variety that made a good showing 
this season. Plants are upright, vigorous and fairly productive. Has 
some value as a market sort. 

Pomona.—A very good new variety, but as yet does not equal some 
of the older varieties on trial. Clusters of medium length; fruit medi- 
um to large and of good quality. 

Red Dutch.—Plants tall and very vigorous; usually productive, but 
the fruit is too small to be a valuable market sort. 

Select —Of the Cherry class; fruit large and handsome. Valnable. 

Versaillaise.—Moderately vigorous and productive; berries above me- 
dium size. Of some value as a market sort. 

Victoria.—An old, well-known variety. Plants vigorous and very pro- 
ductive, but the fruit is too small to be valuable as a market sort. 


GOOSEBERRIES. 
ENGLISH VARIETIES. 


Chautauqua.—Plants vigorous and productive. Berries very large and 
of good quality. One of the most profitable varieties on trial. 

Columbus.—Made the finest showing of any variety this season. 
Plants vigorous and productive; berries of large size. One of the best. 
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Industry —Lacking in vigor and productiveness. Berries turn red 
when ripe. Not desirable. 

Keepsake.—Plants vigorous and productive. Berries of the largest 
size; color greenish yellow. One of the very best for market. 

Lancashire.—A vigorous grower and very productive. Berries of 
large size and good quality, but have the fault of turning red, and this 
is an objectionable feature in the market. 

Orange.—This is the most vigorous grower, and has the finest quality 
of any variety on the station grounds, but too small for market. Valu- 
able for home use. 

Of the American varieties, Downing is by far the best on trial in 
hardiness, vigor and productiveness. Valuable for market. 


CHERRIES. 


The cherry crop, as a whole, was very poor this season, especially the 
sweet varieties; but a number of the sour kinds bore full crops. Mont- 
morency, Weir, King, Ostheimer, Suda and Northwest were the most 
productive. Of the Duke class, Magnifique, Montrueil and Carnation 
were best, as were Napoleon, Windsor, Baltavar and Mary Kirtland of 
the sweet varieties. The cherry seems to sustain greater loss from cold 
or heavy rains, while in bloom, than any other fruit. Many complaints 
come to the Station from this locality and different parts of the State 
of the leaves turning yellow and falling from trees in July. This was 
not so of the trees on the station grounds, and it is evident from results 
obtained here that two or three thorough applications of Bordeaux mix- 
ture is effectual in holding the leaves on the trees. Commercially, no 
satisfactory results were obtained from the sweet kinds; but with the 
sour varieties the prices advanced with the season, Dyehouse and Rich- 
mond selling for $1.00 per crate; Montmorency, $1.25 per crate; and Su- 
da, Ostheimer, Northwest and Wragg, one week later, at $1.40 per crate. 
While without doubt Montmorency is the most profitable variety grown 
at present, with the large acreage already out, it would seem advisable 
to plant more of the later kinds. 


MORELLOS. 


Brusseler Braune.—Tree an upright, vigorous, handsome grower. 
Fruit very large, attractive and of excellent quality. A fine late cherry, 
but has proved unproductive here. 

Dyehouse.—If anything, ripens a little in advance of Richmond, but is 
not so vigorous as that variety, although fully as productive. 

King.—Tree vigorous and productive; ripens with Richmond, and it 
seems fully equal to that variety. 

Minnesota.—A late-ripening variety of some value for market. Fruit 
above medium in size; color dark red; quality good. 

Monarch.—Supposed to be a new variety, but seems identical with 
Montmorency here. 

Montmorency.—The most profitable and most largely planted sour 
cherry. : 


\ 
EXPERIMENT STATION BULLETINS. 145 


Northwest.—Trees low, spreading, dwarfish in habit; lacking in vigor, 
but very productive. Valuable as a late ripening sort. 

Ostheimer.—Seems identical with Suda, and with that variety the 
most profitable late-ripening sort. Fruit ‘medium to large; dark red; 
heart-shaped. 

Richmond.—One of the most profitable early market varieties grown. 
Vigorous and productive. 

Suda.—Very productive. Fruit large, dark red, se abn a ripens 
late in the season. One of the best. 

Weir (No. 2).—A strong, vigorous grower; very peace tee! Fruit 
large, but a little light in color; ripens a little in advance of Richmond 
and excels that variety. A valuable early market sort. 

Wragg.—Very productive. Fruit large, dark red, and ripens late. 
Valuable as a late market sort. 


DUKES. 


Carnation.—One of the best Dukes on trial. Tree vigorous and fairly 
productive. Fruit large, dark red and of very good quality. 

Magnifique.—The best Duke on trial this season. Fruit of large size 
and good quality; rather light in color. Valuable as a late-ripening va- 
riety. 

Montrueil.—The very best all-round Duke. Fruit very large and of the 
best quality; color dark, rich red. Tree vigorous and productive. Valu- 
able for home or market. 

White Bigarreau.—So named, but between the Duke and Morello in 
type. Received from the Division of Pomology in 1895. Tree a rather 
slow grower, forming a low, round, bushy head. Fruit large and of good 
quality; color very light red, with a shade darker on one side: very ten- 
der, juicy, with sprightly sub-acid flavor. Requires further trial. 


HEARTS AND BIGARREAUS. 


Badacsony.—Of Hungarian origin. Tree lacks vigor and is only mod- 
erately productive. Fruit large, very firm; dark, rich red in color; qual- 
itv only fair. Not desirable. 

Baltavar.—Fruit large, firm and attractive in appearance. The most 
promising of the three Hungarian varieties—Badacsony, Baltavar and 
Mednyansky—received from the Division of Pomology. 

Cleveland.—A very strong grower and quite an abundant bearer. 
Fruit large; light yellow, shaded with red; quality fair. 

Ida.—A very large, light-colored cherry of very good quality. Rather 
tender for distant markets. Valuable as an early sort for home use. 

Mednyansky.—Of Hungarian origin. A moderately vigorous, spread- 
ing grower. Fruit medium to large; very dark, almost black, in color; 
quality only fair. Too low in quality for home use, and not quite pro- 
ductive enough for market. 

Napoleon.—Considered one of the most profitable market varieties 
grown. Vigorous and very productive. Fruit of large size and attrac- 
tive in appearance. Bore the heaviest crop of any variety of sweet cher- 
ries on trial this season. 

19 
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Plymouth Rock.—A new variety that as yet does not excel other older 
varieties. Trees vigorous and productive. Fruit of medium size and 
good quality. 

Rockport.—Of large size, attractive in appearance and very good qual- 
ity. Moderately vigorous and productive. 

Yellow Spanish.—An old, well-known variety that is still a valuable 
sort for home use or market. 

Windsor.—Tree vigorous and productive. Fruit large, heart-shaped; 
color dark red; quality very good. One of the most valuable varieties 
for home or market. 

Wood.—A very good early variety. Fruit of medium size; color light 
yellow, shaded with red; tender for distant market, but valuable for 
home planting. 


PEACHES. 


There was a heavy crop of peaches. The fruit was large but not so 
good in quality, and somewhat lacking in color, especially the late-ripen- 
ing varieties, which was due no doubt to excessive rains and lack of sun- 
shine. 


SPRAYING. 


A comparative test was again made to determine how late in the 
spring the spraying can be done for “leaf-curl,” and satisfactory results 
secured. One-half of the trees of each variety were sprayed April 1, 
with two pounds of copper sulphate to fifty gallons of water, and the 
remainder were sprayed, April 15, with the same solution (except one 
tree in each block left unsprayed). The following results were noted: 
All trees sprayed April 1 were free from “leaf-curl.” Of the trees spray- 
ed April 15, a large number were quite badly affected, and all trees left 
unsprayed were so badly injured that they lost nearly all of their foli- 
age. 

For the control of brown rot, after the fruit had set, all trees were 
sprayed with a weak solution (three-fifths strength) of Bordeaux mix- 
ture and arsenite of lime. Later, trees of the earlier ripening varieties 
were sprayed with a solution of three ounces of copper sulphate to fifty 
gallons of water at intervals of ten to fifteen days, until the fruit rip- 
ened. The result was that very little rot made its appearance. Amsden, 
Triumph and Barnard being slightly affected, and the later peaches not 
at all. It is very necessary to do the spraying thoroughly to obtain the 
best results. 


PRUNING. 


Late in the fall of season of 1900, a number of trees were pruned to 
determine whether there would be any injurious effects on fall-pruned 
trees. There was no difference noticeable the following season, but 
when the trees were pruned this year it was noticed that the wounds, 
from heading back and thinning out branches, had dried out, and in 
some instances killed back instead of healing over, as they do if pruned 
in the spring, when the sap is flowing. 

In view of this fact, it would seem that the best time to prune is early 
in the spring, before or at the time the sap begins to circulate. 
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THINNING THE FRUIT. 


A thinning test was started this season, to last over a period of three 
years. Of one lot, one tree was thinned to eight inches; one was thinned 
to four or five inches, and one tree was left unthinned. Of the other 
varieties, one tree was thinned to eight inches and one tree unthinned. 
It was noted at the end of the first season’s test that all trees severely 
thinned were much thriftier and their foliage much healthier, and did 
not fall from the trees as early in the season as on unthinned trees; 
that peaches taken from the thinned trees sold for nearly double as 
much as those from unthinned trees. 

The varieties chosen for the test happened to ripen at a time when 
there was a good demand, otherwise peaches from unthinned trees 
would have been unsalable. From a commercial standpoint, the benefits 
from heavy thinning were very apparent. 


MARKETING. 


Of the yellow varieties, Engle Mammoth is the most profitable variety 
on station grounds, Salway ranking next, with Ford New, Kalamazoo, 
Brunson, McCollister, Smock, Willett and Gold Drop following closely. 
The Elberta trees have been removed, and it. was not considered in the 
above statement. Although somewhat tender in fruit bud and rather 
inferior in quality, this variety is in large demand and commands the 
highest market price, and it is considered one of the most valuable 
varieties for commercial planting. Smock has usually been a very prof- 
itable sort, but this season it was far from satisfactory, owing to the 
conditions at the time of ripening. 

Much depends upon the size of the fruit and the packing. Asa rule, 
white varieties have not been satisfactory, and many growers have re- 
moved them from their orchards, while very few are being planted; and 
yet the better white varieties grown at the station grounds, well packed 
in open-slat, one-fifth bushel baskets, sold for a higher price than many 
of the later yellow varieties on the Chicago market. 


NOTES ON NEW VARIETIES. 


Advance.—Size medium to large; color white, with red cheek; quality 


fair; ripens the middle of August. Will require further trial. Seii- 
eling. 

Banner.—Ripened a few fruits for the first time, this season, from 
trees planted in 1899. Of medium size; yellow, with slight red cheek; 
ripens with Smock, but is of better quality than that variety. Will re- 
quire further trial. 

Capital.—Size medium to large; color yellow, with very faint tinge of 
red; resembles Smock somewhat and ripens with that variety. Fruit is 
dry, mealy and not so good in quality. 

Clifton. Ripened a few fruits this season from trees planted in 1900. 
A white-fleshed peach of medium size and fair quality. Ripe August 23. 
Freestone. 

Delaware.—A handsome, large-sized, white-fleshed peach of good 
quality. Ripens in early September. It is doubtful if it proves of value, 
coming at that time and being white-fleshed. 
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Emperor.—A medium-sized, yellow-fleshed freestone of only fair qual- 
ity. Ripens with Smock. Requires further trial to determine its value. 

EKureka.—Ripened a few fruits for the first time, this season, from 
trees planted in 1900. Color white, with red cheek; form long, com- 
pressed, of Elberta type; texture tender, juicy; quality good. Semi-cling. 
Ripens just before and with Lewis. 

Sneed.—The earliest-ripening variety tested. A semi-cling, medium- 
sized, white, of fair quality. Of some value for local market. 

Waddell.—The most promising new white-fleshed peach. Of medium 
to large size; color creamy white, with handsome red cheek. Rather ten- 
der, but of very good quality. Ripens just before Lewis. 

Zea.—Ripens with Waddell and is large and attractive, but is not as 
good in quality nor as productive as that variety. 

Wark.—Resembles Triumph in form, color and quality, and is also 
semi-cling. Ripened a few fruits from trees planted in 1900; a few days 
later than Triumph, but on older trees will probably ripen with that 
variety. Will require further trial. 


NOTES ON OLDER VARIETIES. 


Allen.—Of large size and good quality. Resembles Jacques Rareripe, 
but lacks the productiveness and hardiness of that variety. 

Amsden.—It is no doubt desirable to have a few trees of this variety 
for home use, but from a commercial standpoint it is a damage to the 
peach industry of Michigan. It comes in competition with the fine yel- 
low freestones from the South, and every year the market bulletins 
quote them as “the hard, green, white clingstones of poor quality from 
Michigan.” It rots badly on the trees and in transit to the market. 

Barnard.—An old, well-known variety at one time very largely planted 
for commercial purposes; ripens with Engle Mammoth, but is far less 
valuable than that variety. 

Bequette.—A white peach of the Elberta type, ripening with that va- 
riety. Of the largest size, vigorous and productive. The most desirable 
white peach at that season. 

Bishop.—Ripens just before and with Lewis, and is a larger and finer- 
looking peach. A desirable variety. 

Brunson.—Resembles Kalamazoo, although a distinct variety. Ripens 
just before and with that variety, and is fully equal to it. 

Champion.—A valuable market variety. Of the largest size and best 
quality, but too tender for long-distance shipping. Color creamy white,. 
with handsome red cheek; season, early September. 

Connett (Southern Early).—A large, handsome, white peach. Ripens, 
if anything, a little ahead of Lewis. Is entirely free from rot and is to 
be preferred to that variety. Valuable as an early market sort. 

Crothers.—A medium to large, attractive, white-fleshed freestone peach 
of good quality; ripens just before Smock. Valuable where a white 
fleshed variety is desired. 

Ede (Captain).—Resembles Elberta in shape, color and flavor but is. 
smaller, ripens a few days earlier and is not as valuable as a market sort. 

Engle Mammoth.—The very best peach of its season. Of large size, 
attractive appearance, best quality, and very productive. 
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Ford, New.—Ripens with and resembles Engle Mammoth, and seems to 
be fully equal except in quality. 

Ford 1.—An attractive, white-fleshed peach of good quality; seems 
worthy of a place in the commercial orchard; ripens just before Lewis; is 
entirely free from rot and very productive. 

Ford 2.—A late-ripening peach of large size and good quality. Unpro- 
ductive; valueless. 

Ford 3.—A late-ripening, white-fleshed peach of poor quality. Not 
valuable. 

Ford Red.—An attractive, white-fieshed peach ripening in early Sep- 
tember; productive, but less profitable than the yellow varieties ripening 
at that time. 

Gold Drop.—Hardy and productive to a fault. It has been one of the 
most profitable varieties grown, but is now less highly esteemed except 
when heavily pruned and thinned. 

Greensboro.—Ripens with Rivers and does not excel that variety. Not 
particularly desirable. 

Gudgeon.—A very large, late, white peach of low quality. Not de- 
sirable. 

Haas.—Ripens with Hale and is practically identical with that variety. 

Husted (101).—A medium to large peach resembling Chili in appear- 
ance, but ripens a week to ten days earlier. Of some value as a market 
sort; a good record here. 

Ice Mountain.—Of no value here; always sets a full crop but have been 
frozen until this season when a number of baskets were picked on Decem- 
ber 1. Of medium size; color, clear, rich yellow; a freestone; of poor 
quality. The fruit kept in the cellar until January. 

Iron Mountain.—A late-ripening white peach of low quality. Worthless. 

Jersey Yellow.—Of Smock type and season, and no improvement on that 
variety. Inclined to be unproductive. Valueless. 

Juno.—A late-ripening yellow clingstone of poor quality; ripens with 
Smock. Not valuable. 

Kalamazoo.—A very profitable market variety which should be largely 
planted. Well liked by canning factories. Vigorous and usually pro- 
ductive. 

Lafayette——Of medium size and attractive in appearance. Bearing at 
the time it does, with Hills Chili, it is not likely to prove of much value. 

La Fleur.—An attractive fruit; ripens with Chili, but is less productive 
than that variety. 

Lemon Free.—A large, greenish-yellow peach; ripens with Smock, not 
as attractive in appearance but hardier and more productive. Considered 
by some a valuable late market variety. 

Lewis.—Has been a very profitable market sort, but rots badly. 

Longhurst.—Of the Chili type and season. Seems to be an improve 
ment, being smoother, larger and higher colored. 

McCollister.—Of the largest size, attractive in appearance and of good 
quality; ripens just before Smock and is a valuable market variety. 

New Prolific—Bore a full crop of fine-looking peaches this season ; 
ripens with Engle Mammoth; equaled‘ that variety in every way this 
season except in productiveness. f . 

Oceana (Husted 130).—One of the newer varieties; ripens just before 
Engle Mammoth. The fruit is large, yellow with red cheek; of very good 
quality. Seems to be a valuable variety for market purposes. 
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Red Cheek.—An old, well-known variety, well spoken of by some grow- 
ers. Of large size; color yellow, highly colored; of good quality. Ripe 
September 22. Fairly productive. 

Salway.—By far the best variety of its season on the Station grounds; 
large, yellow, with red cheek, and of very good quality; usually pro- 
ductive. A valuable market variety... 

Smock.—An old, well-known variety. Beer’s Smock, Hance Smock and 
Smock are identical here. 

Stevens Rareripe—A large-sized, handsomely colored white peach of 
good quality; ripens in late September. Valuable where a peach of that 
class is desired. 

St. John.—Of large size; very handsomely colored and of excellent 
quality. Considered by many as a valuable market variety. Lacks in 
productiveness here. 

Triumph.—Hardy, vigorous and very productive, inclined to overbear; 
requires heavy thinning and pruning or the fruit will be small. Inclined 
torot. It isa semi-cling but can be safely recommended for planting on a 
small scale. 

Willett.—Practically the same as Longhurst; of the Chili type; hardy 
and very productive. Fruit highly colored, of medium to large size and 
very good quality. 

Worthen.—Of large size, handsomely colored, and of excellent quality. 
Of the Crawford type, but seems to be more productive than that class 
usually is. 


PEARS. 


The pear crop this season was a heavy one and exceptionally free from 
worms and scab. In spraying they received the same treatment as the 
apples. Fancy Duchess and Bose brought the highest price of any varie- 
ties grown on the Station grounds, selling for $1.85 per bushel in Milwau- 
kee. The opinion of most of the pear growers in this locality is that 
Bartlett still has the lead, and canning factories will take nothing else 
when they can get them. Bosc, while not so largely planted, nor so well 
known, commands the highest market price. Does not come in bearing as 
early as some varieties, but is a heavy and an annual cropper as the trees 
increase in age. As to Kieffer, opinions vary greatly. While many con- 
sider it one of the most profitable varieties grown, there are many others 
who do not think so favorably of it; but while it may not be quite so 
largely planted in the future as in the past, it has come to stay and will 
see its seasons of great profitableness. 


e 


NOTES ON VARIETIES. 


Angouleme (Duchess).—One of the most profitable late fall market 
varieties. Of the largest size; quality good; color yellow. 

Anjou.—A fine late fall pear, but slow in coming into bearing. Color 
yellow with a brownish-red cheek. October and November. 

Ansault.—An early and an abundant bearer. Ripens just before Shel- 
don and resembles that variety. An excellent variety for home use. 

Barry.—A winter pear of large size but rather low quality. Color, 
cinnamon russet; attractive in appearance; seems to lack productiveness. 
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Bartlett.—An old standard variety; well known. 

Bloodgood.—A valuable early ripening variety of medium size and ex- 
cellent quality. Color yellow with brownish-russet blotches. Ripens in 
August. 4 

Bose.—Of large size; very best quality and a handsome golden-russet 
color. Rather slow in coming into bearing, but considered a valuable late 
fall market variety. 

Boussock.—A large pear of good quality. Ripens in early September. 

Dana Hovey.—Equals Seckel in every way. Ripens later than that 
variety and is worthy of a place in every garden. 

Drouard.—Ripened its first fruit this season from six year old trees. 
Form obovate, pyreform; color yellow, sprinkled with many russet dots; 
texture firm, breaking, granular; quality only fair. Season December- 
March. } 

Early Duchess.—A new variety. Resembles Angouleme in form and 
color, but has a much smoother surface. Ripens three weeks earlier. Bore 
a full crop this season and promises to be very productive and valuable. 

Elizabeth (Manning).—A handsome little dessert pear ripening in the 
middle of August. Tree is a fine, shapely grower and very productive. 

Esperen.—A late-ripening variety of rather small size and of only fair 
quality. Not desirable. 

Fitzwater.—NSize medium to large; color yellow with russety markings; 
quality good. Ripens in October; bore a heavy crop this season, and 
should it continue to do so, will be a valuable variety for market. 

Flemish Beauty.—Considered by those who do not spray as worthless 
on account of its scabbing and cracking, but on the Station grounds is a 
profitable market variety. 

Fred Clapp.—Of medium to large size; yellow with brown patches; of 
good quality and productive; valuable fall variety for market or home use. 

Gansel Seckel.—Bore a full crop this season; fruit small, irregular; 
of good quality but not rich; unattractive in appearance and not promis- 
ing for market. 

Giffard.—Of medium size, good quality-and productive. Ripens in early 
August and seems valuable for market. Color greenish yellow with 
brownish red cheek. 

Groveland.—A late fall variety of large size and good quality. Resem- 
bles Anjou in color and form. Unproductive as yet. 

Howell.—An early and abundant bearer. Medium to large size; color 
yellow; of fair quality; a valuable market variety. 

Kieffer.—Hardy, vigorous and very productive of fruit of good size and 
attractive appearance. Quality low, but a good keeper and a long distance 
shipper. A standard variety. 

Kraus 41.—Size medium; color yellow; quality low. Ripens late 
August. Not valuable. 

Lawrence.—A late fall and early winter variety; color greenish yellow 
with russety markings; quality very good. Grown to some extent for 
market. 

Longworth.—Tree vigorous and productive, but too poor in quality to 
be valuable. ‘ j 

Mt. Vernon.—Tree vigorous and productive of fruit of medium size and 
fair quality; color yellow, overlaid with cinnamon russet, brownish-red 
cheek. Ripens in late October. Of value as a market sort. 
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Pitmaston.—Of very large size and good quality; color clear yellow, 
very attractive in appearance. A desirable market variety if it proves 
productive. Ripe October 15. 

President.—Of very large size and good quality. Not as attractive as 
Pitmaston. Color yellow, with many russety dots and markings. If pro- 
ductive with its large size will be a valuable market variety. 

Reeder.—A smooth, fair-growing pear, resembles Howell, but ripens 
in late October. Of good quality ; medium size, and bore a heavy crop this 
season. A promising variety for market. 

Rostiezer.—Of small size and rather unattractive appearance but of ex- 
cellent quality. A fine dessert pear. Season late August. 

Rutter.—Of large size; color yellow, dotted and netted with russet; 
quality good. Bore a full crop this season; a promising market variety. 
Ripe October 15. 

Seckel.—An old well-known variety; valuable for dessert and market; 
bore a heavy crop this season and fruit was unusually large in size. 

Sheldon.—Of medium to large size; color russet; form round; quality 
excellent, tender, very juicy, rich. Considered a valuable fall variety 
for home or market. 

Souvenir (du Congress).—Of the largest size; clear yellow; good 
quality, has a Bartlett flavor. Bore a full crop this season. Promising 
as a market sort. 

Tyson.—Of small size and excellent quality; pyriform; color yellow, 
russeted. Trees vigorous, but are 14 years old and bore a few fruits for 
the first this season. Not promising. 

Winter Nelis.—Fruit small; color yellow, russeted; texture tender, 
melting, buttery, with a rich, sweet flavor; quality good. Considered one , 
of the best winter varieties. 


NEW VARIETIES. 


Conference.—Ripened a few fruits for the first time this season on four. 
year-old trees. Fruit of medium to large size, obtuse pyriform; color 
greenish yellow with russety blotches and markings; flavor sweet, rich; 
texture tender, melting, very juicy and of the highest quality. Promising 
but requires further trial. Ripe October 5. 

Kraus 18.—Received from C. F. Kraus, N. Y., in 1895. Bore a fair crop 
of fruit for the first time. Size medium to large, with a very handsome 
red cheek; form obovate, obtuse, pyriform; flavor rich, vinous, perfumed; 
texture tender, buttery, melting; quality very good. Promising, requires 
further trial. Ripe September 5. 

Louise (Bonne de Jersey).—An old, well-known variety. Ripened a 
number of fine specimens on trees planted in 1900. Size medium to large; 
color greenish-yellow with brownish-red cheek, and sprinkled with many 
reddish dots; quality good. Trees quite productive. A valuable market 
variety. 

Garber.—Bore a full crop for the first this season on trees planted in 
1892. Of the Kieffer type in texture, color, quality and growth of trees, 
but has lacked the productiveness of that variety. Considering the length 
of time that it has taken this variety to get into bearing, it does not seem 
a promising variety. With its low quality it would need to be an early 
and an abundant bearer to make it a profitable market variety. 
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_ Magnate.—Ripened a few perfect specimens for the first this season on 
trees planted in 1898. Size medium to large; form obtuse-pyriform; color 
yellow with red cheek ; flavor vinous, pleasant; texture tender, juicy, melt- 
ing; quality very good. Ripe October 1. Promising, but requires further 
trial. 


PLUMS. 


There was a good crop of plums this season and they were quite free 
from rot. The trees were sprayed early in April with copper sulphate, two 
pounds to fifty gallons of water. Immediately after the blossoms had- 
fallen, they were sprayed with Bordeaux mixture and arsenite of lime, 
and this was repeated at intervals of six to ten days until they had re- 
ceived four applications, after which weak solutions of copper sulphate 
(three ounces to fifty gallons of water) were applied every week until the 
fruit began to ripen. 

THINNING. 


One tree each of a few varieties were thinned this season to determine, 
if possible, the value from a commercial standpoint and in helping to 
control the brown rot. The fruit was thinned so as to leave as much fruit 
as was possible on the tree, and yet not come in contact when fully 
matured, with the following results: The fruit was much larger where 
thinned and at all times brought a higher price from being such, and it 
certainly rotted worse where left in large bunches than when thinned. It 
was also noticed that the trees did not drop their foliage as early in the 
season. Observations will be taken next season at the time of the blos- 
soming and setting of the fruit to determine if there be any further effects. 


MARKETING. 


To determine if there are any points of commercial value in the use of 
different kinds of packages for shipping this fruit, the following test was 
made on the same day and to the same commission house: The following 
packages were packed and shipped (variety Red June), one sixteen-quart 
case (the fruit in quart boxes), two one-fifth bushel baskets, and one four 
basket crate, such as is used for tomatoes. By actual measure, the two 
one-fifth bushel baskets equaled the one four-basket crate, with a differ- 
ence of five quarts between those packages and the sixteen-quart case. The 
following sales were made: One dollar for sixteen-quart case, one dollar 
for four-basket crate, and 35 cents each for the two baskets, or 70 cents 
for the two one-fifth bushel baskets. Thus the sixteen-quart crate and 
the two one-fifth bushel baskets brought the same price per bushel of 
fruit, while in a four-basket crate it brought nearly fifty per cent more, 
a difference of seventy-five cents per bushel in favor of the four-basket 
crate. The fruit in all of the packages was first-class. 

Observations made with other fruits would indicate that the four- 
basket crate is especially adapted to first-class fruit, while the second- 
class fruit is best handled in the one-fifth bushel basket, also that small 
Damson plums are best handled in the sixteen quart crates. Red June 
is proving to be one of the most profitable varieties on the Station grounds 
on account of its earliness and productiveness. The Damson plums 
brought nearly double the price of other varieties. 
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MARKET VARIETIES. 
European. 


The following varieties 'are proving to be the most profitable varieties 
on the Station grounds: Bradshaw, Black Diamond, Kingston, Grand 
Duke, Lombard, Monarch, Fellenberg and Giant Prune. 


Japan Varieties. 


Red June, Abundance, Burbank and Satsuma. 


NEW VARIETIES. 


America.—A native plum that ripened a few fruits from trees planted 
in 1900. Of small size; form roundish-oblong; color light red; texture 
tender, juicy; flavor sweet, bitter next to skin and pit; of only fair quality 
and a clingstone. Coming as it does with fine European varieties, it does 
not seem promising. Ripe August 20. 

Clyman.—Originated on the farm of Mrs. Clyman in Napa valley, Cali- 
fornia. A European plum of medium size, roundish inclining to oblong; 
color blue with a light blue bloom; texture firm, moderately juicy; flesh 
yellow; quality good. Ripe August 24. Promising if it proves productive. 

Splendor—Of medium size; of prune type, long, oval, compressed with 
neck, suture indistinct, cavity broad, of medium depth; color blue with 
blue bloom; flesh yellow, firm, only moderately juicy; sweet, rich, mild; 
quality very good; freestone; pit long, narrow, flat. Ripe September 5. 

Muscat Free.—Ripened a few fruits for the first this season. Is of the 
German Prune type; long, oval, compressed, sometimes with neck; of 
medium size; color dark blue with blue bloom; texture firm, rather dry; 
flavor rich, sweet; color of flesh greenish-yellow; quality good. Ripe Sep- 
tember 5. Requires further trial. 

Quetsche Freestone.—Of the German Prune type. Bore a full crop this 
season. Fruit below medium in size; color dark blue with thick blue 
bloom. Form long, oval, compressed; suture distinct; texture firm, juicy 
with brisk sub-acid flavor; flesh yellow; quality fair. Ripe September 


13. Promises to be productive but of rather small size. Requires further 
trial. 


NOTES ON OLDER VARIETIES. 
European Plums. ‘ 


Agen Prune.—Of medium size, dark purple; quality very good. Season 
early September. Moderately productive but not quite large enough for 
best market results. 

Arch Duke.—Of large size and excellent quality. Ripens a few days 
earlier than Grand Duke, but is less productive. 

Arctic.—A small to medium, dark blue plum of fair quality; unpro- 
ductive. Not valuable. 

Aubert.—Practically identical with Yellow Egg. Moderately produc- 
tive. Valuable for market and home use. 

Bavay.—A medium-sized greenish-yellow plum of the very best quality. 
Valuable for home or market. Ripens in late September. 
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Bradshaw.—Very large, reddish-purple, of good quality. Bore a heavy 
crop of fine plums this season. Ripe middle to last of August. A valuable 
variety for home and market. 

Burbank No. 7.—Of medium to large size; yellow; of excellent quality. 
Tree a vigorous grower, but is rather unproductive. Ripens in late 
September. 

Coe (Golden Drop).—A very large plum of good quality. Ripe late 
September. Lacks productiveness. 

Czar.—A medium-sized, dark blue plum of fine quality, but unpro- 
ductive. 

Black Diamond.—Practically identical with Kingston, and with that 
variety, one of the most profitable kinds on the station grounds. Very 
large, blue black, handsome, rather tart for dessert purposes, but a fine 
canner; very firm and productive. Quite free from rot. 

Fellenberg (Italian Prune).—Tree low, spreading, productive; fruit 
long, oval, one side enlarged; suture distinct one-half around; color dark 
blue or black; flesh greenish-yellow; moderately juicy, sweet. Ripe last 
of August. Valuable for home or market. 

French Damson.—Somewhat larger than Shropshire Damson, and 
brought a higher price, but as yet is rather a shy bearer. 

Giant Prune.—Bore a heavy crop of large, attractive fruit this season 
which sold well; quality good. Until this season had not been very pro- 
ductive. 

Grand Duke.—Very large, attractive; very firm; nearly free from rot. 
Being very productive and ripening late, this plum is especially valuable 
as a market variety. 

Kingston.—Very large, blue black, attractive and very productive. Ex- 
cellent for market planting. 

Lincoln.—A very large plum of good quality. Ripens in early August. 
Valuable for home use, but rather tender for market. 

Lombard.—Probably more largely planted in Michigan than any other 
variety. Is in demand for canning purposes. Quite subject to rot. 

Monarch.—A large, dark blue, handsome plum. One of the latest ripen- 
ing and most profitable plums. An early and abundant bearer. 

Murdy.—Of large size, handsomely colored and very good quality. Tree 
rather a slow grower. Ripens in early September. Moderately productive. 
A good home or market variety. 

Shropshire Damson.—Very small, brings the highest market price. 
Largely grown and a valuable market variety. 

Spaulding.—A medium-sized, greenish-yellow plum of good quality; 
moderately productive. An excellent variety for home use. Ripens in 
late August. 

Victoria.—Vigorous, very productive, of large size, handsome appear- 
ance and good quality. This variety, and Lombard, rotted worse than any 
other, especially on trees unthinned. 

White Queen.—Of large size; color whitish-yellow, mottled with red, 
and well-covered with a whitish bloom; tender, juicy, of very good quality. 
Ripe August 22. Lacks productiveness as yet. 
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Japan Plums. 


Abundance.—One of the best known varieties and a valuable early 
market sort. Ripens ten days later than Red June. Very productive. 

Babcock.—A medium to large plum of attractive appearance; color 
yellow, overlaid with reddish-purple; quality fair. Ripens a few days 
later than Burbank. Requires further trial. 

Berckmans.—Of large size; color dark red, with many yellow dots; 
quality low. Ripens with Burbank, but is far from being equal to that 
variety here, as yet. 

Burbank.—Vigorous and very productive. When well thinned, large 
and attractive in appearance; quality good. A better shipper than Abund- 
ance. One of the best Japan varieties on trial. 

Hale.—Of medium size; color pale yellow; texture tender, very juicy; 
flavor sweet at first, but bitter, unpleasant next the skin and pit. 

Maru.—Of medium size; quite productive, but too low in quality to be 
valuable. Not desirable. 

Ogon.—A large-sized, clear yellow, early ripening plum of rather low 
quality ; unproductive. Not valuable. 

Red June.—The most profitable early-ripening plum on trial. Begins 
to ripen ten days before Abundance, and lasts until that variety comes on 
the market. Of medium size; color clear red; quality good. Productive 
and entirely free from rot. 

Satsuma (Blood Plum).—Of large size and_attractive in appearance; 
color dark reddish-purple, with dark purple flesh. Tree vigorous, upright, 
Spreading grower and an abundant bearer. A valuable variety for culin- 
ary and market purposes. 

Yosebe.—The earliest ripening variety on the station grounds. A small 
red plum of poor quality. Lacks productiveness. Not valuable. 


GRAPES. 


The crop of grapes, taken as a whole, was light although most of the 
standard varieties made a good showing. Among the best were Campbells 
Early, Delaware, Diamond, McPike, Worden, Jessica and Guinevra. Of 
the Rogers hybrids and other crosses, Agawam, Iona, Jefferson, Vergen- 
nes and Ulster made a good showing. A small amount of anthracnose 
and rot made its appearance on a few varieties, but all kinds were entirely 
free from mildew. The Delaware is one of the most profitable varieties 
on the station grounds; the small four-pound baskets selling for the 
same price as the eight-pound baskets of large blue grapes. 


NOTES ON VARIETIES. 


Agawam.—Bore a fine crop this season. Fruit large; light red 
and of fine quality. It sometimes mildews badly and lacks in productive- 
ness. Desirable for home use. 

Brighton.—A well-known grape of the best quality. Waluable for home 
or market. 

Campbell.—One of the newer varieties of the Concord type. Ripens 
two weeks before that variety and this year was more productive. The 
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bunches and berries are large and hang on the stem long after ripening. 
Quality very good. Valuable for home and market. 

Colerain.—A white Concord seedling; vigorous and moderately pro- 
ductive; quality very good. 

Concord.—The most valuable market variety. Does not do as well as 
Worden here. ( 

Delaware.—For a number of years this well-known variety has been 
quite productive and it is certainly one of the most valuable varieties on 
trial. Excels both for market and dessert purposes. 

Diamond.—A white grape of very good quality. Ripens just béfore 
Concord. The vine is vigorous and more productive than Niagara. Valu- 
able for home or market. 

Diana.—A late ripening variety and a long keeper; color light red; 
quality good. Lacks productiveness. 

Duchess.—White, of good quality; keeps well. A good home variety. 

Empire State—A white grape of very good quality. Vine vigorous, 
moderately productive. Valuable for home use. 

Esther.—A white grape of fair quality and attractive appearance; quite 
productive; bunches usually of good size and well filled. Ripe October 1. 

Guinevra.—A white grape received from C. Engle of Paw Paw. Made 
a good showing this season. Vine vigorous and productive. Bunches 
large, compact, of very good quality. Valuable for home and market. 
Ripens with Concord. 

Hosford.—A black grape of fair quality. Ripens early but is unpro- 
ductive. Not desirable. 

Iona.—A late ripening, red grape of fine quality; quite productive but 
ripens unevenly. Valuable for home use. 

Isabella.—A late ripening black grape of good quality; unproductive. 
Not valuable here. 

Jefferson.—Bore a full crop this season. A late ripening red grape of 
. fine quality. Keeps well; valuable for home planting. 

_ Josselyn 5.—Color white; quality good; quite productive. Ripens in 
late September. 

Josselyn 9.—A dark grape of low quality. Worthless. 

Josselyn 10.—Color black; unproductive. Not valuable. 

Lyon.—Vigorous, moderately productive; color white; of fair quality. 
Not valuable here. 

McPike.—Vine vigorous and quite productive. A seedling of the Con- 
cord. Ripens a few days earlier but does not equal that variety in size of 
bunches and berries. 


Moore Early.—An early ripening black grape of good quality. Rather 
unproductive. 


Moyer.—A small, dark red grape of good quality, but is too unpro- 
ductive to be valuable. 

Niagara.—Well known and more largely planted than any other white 
grape. Valuable for home or market. 

Pocklington.—A well-known white grape which made a good showing 
here this season. Ripens in early October. 

Salem.—A large red grape of fine quality. Rather unproductive. Valu- 
able for home use. 

Telegraph.—Moderately vigorous, very productive. Bunches small, very 
compact. Color black, quality poor. : 
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Triumph.—Vines vigorous and very productive of bunches of the largest 
size and attractive appearance. Color greenish-yellow; quality very poor. 
Ripens late. : 

Ulster.—Vine moderately vigorous, very productive; inclined to over- 
bear and not ripen its fruit well. If one-half of the bunches are pinched 
off early in the season, the results will be more satisfactory. Bunches 
small to medium in size, compact; color red; quality fine. Valuable for 
home use. 

Vergennes.—A late ripening red grape of good quality; moderately 
vigorous and quite productive; somewhat subject to anthracnose. Valu- 

able for home use. 
~ Worden.—One of the most profitable varieties on trial. Vine hardy, 
vigorous and productive. Ripens a few days earlier than Concord and 
excels that variety in productiveness and quality. 


APPLES. 


The apple crop was very good this season. One-half of the trees were 
sprayed early in the season with copper sulphate, two pounds to fifty 
gallons of water, and the remainder were sprayed just before the blos- 
soms opened with Bordeaux mixture, as a comparative test in controlling 
the scab of apples and pears. The results were not as satisfactory as 
in former tests, as but little difference could be seen in amount of scab on 
trees sprayed early and those sprayed just before blossoms opened. 
In past seasons, more beneficial results were noted on trees sprayed just 
before blossoms opened, than those sprayed earlier. All of the trees were 
sprayed with Bordeaux and arsenite of lime, within a week after blossoms 
had fallen, and, at intervals of ten to fifteen days, two more applications 
were made. Asa whole, the results of spraying for scab and codling moth 
were satisfactory as the apples were unusually free from worms, and 
while a few varieties were somewhat affected with scab, most of them 
were absolutely free from disease. There was no difference noticeable in 
amount of wormy fruit on trees sprayed July 25 and August 5, for the 
control of the later broods of codling moth, and those sprayed earlier. 
The fruit sprayed August 5 and picked October 10 had to be brushed with 
cloth before it was salable which, of course, is an objectionable feature 
in late spraying. Oldenburg and Jonathan brought ae highest price on 
the market this season. 


NOTES ON NEW VARIETIES. 


Barry 5.—Oblate, conical, irregular; medium size; yellow with russety 
markings; flesh firm; quality rather low. Season October to December. 
Requires further trial. 

Blue Anis.—Below medium in size; form oblate-conical; color yellow, 
striped and splashed with light and dark red, with thin blue bloom; 
flavor mild; quality fair. Requires further trial. 

Buckskin.—Of small size; roundish-conical; yellow with light red 
blush; mild sub-acid; quality good. November to March. Not promising. 

Egyptian.—Of medium size; oblate, irregular; clear, deep yellow; firm, 
fine grained, moderately juicy; flavor sub-acid; quality fair to good. De 
cember to April. Requires further trial. 
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Flory Bellflower.—Medium to large size; form roundish-conical; color 
rich yellow, with minute raised russet dots; flavor sub-acid, moderately 
juicy; quality good. October and December. 

Gideon Sweet.—Of medium size, roundish-oblong; color yellow, striped 
and splashed with red; mild not distinctly sweet; firm, fine grained, not 
juicy. November to March. Requires further trial. 

Glowing Coal.—Of large size; roundish inclined to oblate; color yellow, 
overlaid, striped and splashed with red; resembles Gravenstein in both 
fruit and growth of tree. Season middle of September. Will be valu- 
able if it proves productive. 

Greenville.—A seedling of the Maiden Blush and resembles that variety 
somewhat; of medium size; yellow with red cheek; firm, crisp, juicy, fine 
grained with mild sub-acid flavor almost sweet; quality very good. No- 
vember to March. 

Hamilton (Black).—Above medium in size; roundish, irregular, some- 
what ribbed; yellow, overlaid and splashed with reddish-purple; tender, 
breaking, juicy, sub-acid; quality good. September and October. 

Hungarian.—Medium to large in size; oblong inclining to conical; color 
yellow, with dark red blush on side exposed; attractive in appearance; 
firm, fine grained, breaking with mild, almost sweet flavor; quality very 
good. Season December to March. Promising. Received from Division 
of Pomology.: 

Kraus.—Of large size; form oblate-conical; color yellow with faint 
tinge of red on the side exposed to sun; firm, crisp, juicy; flavor sub-acid; 
quality fair. November-March. 

Lady Sweet.—Above medium in size; oblong-conical; color yellow, 
striped and splashed with red; flavor sweet, rich; firm, fine grained; 
quality very good. November to February. 

Looker (crab).—The latest ripening crab-apple tested. Of medium size; 
oblong; color yellow, washed and striped with red; flavor brisk, spicy, 
sub-acid; firm, crisp, juicy; quality very good. Season late September. 
Promising. 

MclLellan.—Of medium size; roundish oblate-conical; color yellow, 
striped and splashed with red; flavor, mild sub-acid; crisp, tender, juicy; 
quality good. Season December to March. 

McMahon (White).—Of large size; roundish to oblate-conical; color 
yellowish-white, very handsome appearance; tender, fine grained, with 
brisk, high flavor; quality best. October to January. Promising. 

Mexico.—Medium in size; form roundish-oblate; color yellow overlaid 
with light and dark red; tender, fine grained, with mild, pleasant flavor; 
quality fair. Ripe September 1. 

Nyack (Pippin).—Of medium to large size and attractive appearance; 
oblong inclining to conical; yellow with red blush; crisp, tender, juicy, 
with pleasant sub-acid flavor; quality good. September and October. 

Paw Paw.—A medium-sized apple of good quality and apparently a long 
keeper; yellow overlaid and striped with light red; roundish, oblong; firm, 
juicy, sub-acid. November to May. 

Pewaukee.—Of large size and attractive appearance; yellow, striped, 
splashed and shaded with light and dark red and covered with light 
bloom; quality fair; firm, fine grained, dry; flavor mild. A promising 
market variety. December to March. 
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Rainbow.—Of medium size; roundish-conical; yellow overlaid with 
light and dark red; flavor mild, indistinct; rather dry, fine grained; 
quality low. Last of August. 

Reynard.—A very large yellow apple of fair quality; form oblong; 
flavor mild sub-acid; texture coarse, breaking, rather dry. Season Octo- 
ber and November. 

Sabadkai.—Medium to large size; yellow with faint tinge of red at the 
base; oblate; tender, crisp, fine grained with mild sub-acid flavor. 

Scotts (Winter).—Size medium, oblate; color yellow overlaid with 
stripes and splashes of light and dark red; firm, crisp, juicy, with brisk 
sub-acid flavor; quality good. 

Summer Red.—Of medium size, roundish-oblate; color yellow overlaid 
with dark reddish-brown cheek; flavor mild almost sweet; texture firm; 
quality fair. Season September. 

Thompson (10).—A medium-sized apple of fine appearance; roundish 
to oblate; yellow with light and dark red splashes and stripes; firm, 
moderately juicy; flavor sub-acid; quality good. Season September. 

Thompson (38).—Large, roundish-oblate; greenish-yellow, striped and 
splashed with red; firm, crisp, juicy; quality fair. Ripe last of August. 
Promises to be productive and may be valuable for home use or market. 

White.—A very large white apple of attractive appearance, but of low 
quality; tender, dry, mealy, sub-acid. Season last of August. 

Yellow Bellflower.—An old well-known variety once quite largely 
planted, but being replaced by other varieties at present. Of medium size, 
oblong, irregular; color yellow with occasionally a bright red cheek; 
tender, juicy, crisp, with high sub-acid flavor. A good keeper, and excel- 
lent for culinary and dessert purposes, but comes into bearing late. 
Season December to March. 


NOTES ON OLDER VARIETIES. 


Antonovka.—A very large yellow apple of Russian origin. Oblate 
conical, with brisk sub-acid flavor; as yet unproductive. Season last of 
August and early September. 

Arnold.—Large, yellowish-white, of good quality. Too light in color 
and tender in texture to prove valuable for market, but an excellent va- 
eg home use. Trees thrifty and productive. Season November to 

arch. 

Bailey.—A very large, showy, red winter apple of sweet, pleasant fla- 
vor. Trees fairly vigorous and productive. One of the best sweet vari- 
eties. 

Battullen.—Fruit below medium in size, but smooth and attractive; 
quality good. Tree vigorous, but as yet has not proved to be produc- 
tive. 

Ben Davis.—An old well-knowm variety that has been largely planted, 
but is being replaced by other varieties in Michigan, on account of poor 
quality. A long-keeper. Trees hardy, vigorous and productive. 

Bietigheimer.—One of the most attractive apples in appearance, but 
of low quality. Trees fairly vigorous but unproductive. 

Borovinka.—Of Russian origin. Trees hardy, vigorous and productive. 
Resembles Oldenburg in both tree and fruit. Season last of August. A 
valuable market variety. 
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Bottle Greening.—Tree vigorous, fairly productive. Fruit large and 
of good quality; rather tender for market, but a fine dessert fruit. Sea- 
son November to February. 

Buckingham.—Of large size; color greenish yellow, shaded with light 
and dark red; quality fair. November to March. 

Canada Baldwin.—Size medium; color yellow, striped and splashed 
with rich light and dark red; quality good. Tree vigorous, but has prov- 
en to be unproductive so far. Season December to April. 

Carlough.—A bove medium in size and of good quality, but too light in 
color to make a good market variety. If productive, will be valuable for 
home use as a long keeper. Season December to April. 

Chenango.—Tree vigorous and productive. Fruit of large size, oblong 
conical; color yellow, striped and splashed with red; quality best. Valu- 
able for home use and near-by markets. Season last of August. 

Colton.—An early and abundant bearer. Size medium; color greenish- 
yellow. Valuable for home use as an early-ripening variety. Last of 
July. 

Cornell.—Of medium size; color yellow, shaded and striped with light 
red; tender, fine-grained, with mild sub-acid flavor; quality good. Tree 
lacks vigor and productiveness as yet. Ripe early September. 

Cullin.—Size medium to large, of good quality and a long keeper. 
Rather too light in color for a good market sort. Tree not vigorous, but 
fairly productive. 

Duchess Seedling.—Large, smooth, attractive, of fair quality. Some- 
what resembles Oldenburg in tree and fruit; ripens a few days earlier. 
Promising. 

Early Joe.——Below medium in size; of excellent quality. Good for 
home use. Late August and September. 

Fameuse.—An old, well-known variety, and at one time very popular. 
Of the finest quality, and valuable for the garden collection. Ripened 
fruit for the first this season, on twelve-year-old trees. 

Fanny.—Of medium size and attractive appearance; color dark, rich 
red; quality best. Promising for both home and market. 

Flushing (Spitzenburg)——A medium-sized dark, rich red winter apple, 
of good quality. Tree fairly vigorous, but late in coming into bearing. 
Season November to March. 

P Spies Royal.—Of the finest quality, but valuable for home planting 
only. : 

Gideon.—Tree hardy, vigorous and very productive; size medium to 
large; color yellow, with pale red cheek; very handsome; flavor brisk 
sub-acid. Valuable for home use, or market where an early fall apple 
is desirable. 

Grimes (Golden).—Tree vigorous and productive. Fruit smooth, me- 
dium-sized, yellow, of excellent quality. Valuable for home use or mar- 
ket. 

Haas.—Size medium to large; color yellow, red-striped; quality fair to 
good. Has no distinctive qualities to make it valuable here. Season 
October and November. 

Hagenkopt.—Large, roundish, conical; color yellow, striped with light 
red; quality low. Not valuable. September. 

Hubbardston.—Of large size and attractive appearance; quality very 
good. Tree fairly vigorous and an abundant bearer. Valuable for home 
or market. Season November to February. — 

21 
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Iowa Keeper.—A firm-fleshed, long-keeping variety; below medium in 
size; quality fair. Too small to be of value as a market sort. Trees vig- 
orous and productive. Season December to June. 

Jefferis.—Tree fairly vigorous, very productive. Fruit small to me- 
dium; color yellow, striped with dark, rich red; quality best. Valuable 
for home use. September. 

Jersey Sweet.—aA very prolific early sweet apple; quality good; color 
yellow, striped with red. 

Jonathan.—One of the most popular apples known for home use and 
market. Has been and is at present largely planted for commercial pur- 
poses. Size small to medium; color yellow, shaded with mottled dark, 
rich red; quality very best. Season November to March. 

Keswick.—One of the hardiest and most productive varieties grown. 
Valuable for home use as an early-ripening sort for culinary purposes. 
Ripens over long season. 

Kinnaird.—A dark red winter apple of attractive appearance, large 
size and good quality. Tree vigorous in growth but as yet not very proa- 
ductive. Requires further trial. 

Limber Twig.—Of small size and of only fair quality. Not promising. 

Longfield.—Tree fairly vigorous and very prolific. Size medium; qual- 
ity good. Season September and October. 

Louise.—A seedling of Snow, but not so attractive in appearance as 
that variety; flavor and quality much the same, but the trees come into 
bearing much earlier than that variety. November to January. 

Lowell.—An old, well-known variety commonly known as Greasy 
Pippin. Tree vigorous and very productive. Fruit of large size and good 
quality. Valuable for home use. 

Magog.—An attractive yellow, striped apple of fair to good quality. 
Slow to bear. Not promising. 

Mason (Orange).—Size medium to large; yellow, with red cheek; of 
excellent quality. Rather tender for market but valuable for home use. 
Season November to February. 

McIntosh.—A medium-sized, dark red apple of good quality. Tree 
vigorous and productive. October to January. 

Milwaukee.—Size large, roundish-oblate; color yellow, striped red; 
texture crisp, tender, with brisk acid flavor. Tree vigorous and prom- 
_ ises to be productive. Ripe middle of September. 

Minkler.—An apple that can be safely recommended for commercial 
planting. Medium size; color greenish-yellow, overlaid and striped with 
red; of good quality; firm fleshed, and a long keeper. Tree vigorous and 
productive. January to April. 

Morris Red.—Of large size, attractive appearance and excellent qual- 
ity. Valuable if it proves productive. November to March. 

Munson.—Size small to medium; of rich yellow color; smooth, with 
sweet, pleasant flavor. A good dessert apple. September. 

Oakland.—A medium-sized, dark red, winter apple of good quality. 
Quite largely planted for commercial purposes. Tree a slow, spreading 
grower, moderately productive. November to March. 

Oldenburg (Duchess).—The most popular variety for late summer and 
early fall market. This season it brought the highest price of any apple 
in station collection. It needs no recommendation. 

Ontario.—A cross between Northern Spy and Wagener, and one of 
the most promising of the newer winter varieties. It combines the early 
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and abundant bearing qualities of Wagener with the large size and 
vigorous growth of the Spy. Of good quality and attractive appearance. 
Valuable. 

Peter.—A seedling of Wealthy and practically identical with that va- 
riety. September and October. 

Ramsdell.—A showy, red, sweet apple of fair quality. November to 
February. 

Red Canada.—An old, well-known variety, once largely planted for 
market, but is now being replaced by other varieties. Fruit large, dark 
red, of fine quality; attractive in appearance and a long keeper. No- 
vember to April. Trees lack vigor and are late in coming into bearing. 

Red June.—A medium-sized, dark red apple, attractive in appearance 
and of very good quality. A popular early market sort as grown South 
for Northern markets. Tree vigorous and very productive. 

Ronk.—Size medium to large; color yellow, clouded with dull red; 
quality good. Tree upright, spreading, rather slow in coming into bear- 
ing. 

Rosenhager.—A Russian apple of large size; brownish red in color, 
but of poor quality. Tree vigorous and productive. October to Decem- 
ber. 

Roxbury (Russet).—Of large size and very good quality. Considered 
valuable for home and market. Season December to June. Tree vigor- 
ous, but late in coming into bearing. 

Scarlet Cranberry.—Of medium size, fair quality. Tree vigorous, 
moderately productive. December to April. 

Shannon.—A large, smooth apple of greenish-yellow color; quality 
good. One of the newer varieties that may prove valuable. December 
to March. 

Sheriff—Small to medium in size; color bright red when fully ma- 
tured; texture crisp, tender, juicy, with mild sub-acid flavor; quality 
very good. Tree moderately vigorous, very productive. November to 
March. 

Shiawassee (Beauty).—Similar to Snow in flavor and quality, but is 
larger and superior to that variety. October to January. 

Stark.—Of large size; color yellow, shaded and striped with dull red; 
quality good. Tree vigorous and very productive. A valuable variety 
for home or market. December to May. 

St. Lawrence.—A large, red-striped, attractive fall apple; quality 
good. Planted to some-extent for market, but not so desirable as other 
varieties ripening at that season. September and October. 

Stuart.—Of small size; color yellow, with red cheek; quality good. 
Not desirable. 

Summer Lievland.—Of medium size; yellow, striped red; of fair qual- 
ity. Not desirable. 

Summer Rose.—A handsome dessert apple, ripening in August; color 
greenish-white, shaded with bright red. Valuable for home planting. 

Thompson (29).—A large, greenish-yellow apple of fair quality. Will 
require further trial. 

Titovka.—Of Russian origin, and one of the most productive varieties 
on station grounds. Fruit large and handsomely colored; ripens a few 
days before Oldenburg. Tree a poor grower. Valuable for home or 
market. 
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Walker.—Medium to large; greenish-yellow, Helaabed and washed with 
red; firm-fleshed and a long keeper. December to April. 

Washington Strawberry.—Of large size and good quality; color vel- 
low, striped and splashed with red. Tree fairly vigorous and produc- 
tive. Of value asa market sort. September. 

Wealthy.—Tree moderately vigorous and an early and abundant bear- 
er. Fruit large and handsomely colored. A valuable fall market vari- 


ety. Follows closely after Oldenburg, and is a valuable sort to plant 
with that variety. 


productive. The fruit is of medium size, attractive in appearance and a 
long keeper. December to April. 

Yellow Transparent.—Of Russian origin, and one of the most valua- 
ble varieties grown for home use and nearby markets. Of medium size; 


pale yellow in color; tender, juicy, sub-acid. Last of July and early Au- 
gust. 


CRAB-APPLES. : 


NOTES ON VARIETIES. 


The following points were noted in regard to harvesting and market- 
ing crab-apples. In harvesting, the fruit must be picked while firm and 
crisp. If an attempt is made to hold the fruit over, it invariably gets 
dry and mealy and the market quotes all such down. There is very lit- 
tle demand in the city markets for varieties that ripen in August, except 
Whitney and others that are used largely for dessert purposes. The 
demand begins at the end of the first week of September and continues 
until well into October. Hyslop was quoted at the top of the market the 
whole season through. 

August.—Size very large for a crab-apple; color yellow, washed and 
striped with red; crisp, tender; quality fair. August. Not considered 
valuable. 

Dartmouth.—Of medium size; dark, rich red; quality very good; re- 
seiubles Hyslop somewhat, but is not equal to that variety. 

BY .—The tree is an upright, spreading grower, moderately vig- 
vrous and very productive. Fruit small, inclined to overbear; color 
clear yellow, striped with light red; quality good. Late August and 
early September. 

Excelsior.—Size large; handsomely colored; of good quality and very 
productive. Rather tender, but excellent for home use or near-by mar- 
kets. 

Gibb.—Of medium size; pale yellow; poor in quality. Not valuable. 

Jelly.—Tree vigorous, but as vet only moderately productive; color 
yellow, overlaid with bright red; size small; quality good. Considered 
of some value for culinary purposes. 

Martha.—A medium-sized, handsomely colored apple of excellent 
quality; gave the most satisfactory results of any variety on trial this 
season. Valuable. Early September. 

North Star.—Inclined to run small; of only fair quality, and not at- 
tractive enough in appearance to be valuable. 

No. 1 New. — said to be a crab seedling, but classed with apples on the 
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market. Very large, of attractive appearance and excellent quality for 
culinary purposes. Very tender and requires careful handling. 

No. 2 New.—Like No. 1 New, this variety resembles the apple rather 
than the crab. Tree not so vigorous but more productive. Of smaller 
size and not so attractive in appearance.’ Not desirable. 

Quaker.—A late-ripening variety of only fair quality. Size medinm 
to large; color yellow, with red cheek. Tree handsome, vigorous, but 
not very productive. October. 

Whitney.—Medium to large; color yellow, shaded with light and dark 
red, and has a sprightly sub-acid flavor; quality very good. Used to some 
extent for dessert purposes. Tree vigorous and productive. Valuable. 


QUINCES. 


NOTES ON VARIETIES. 


Alaska.—Smaller than Orange, but otherwise not very different from 
that variety. 

Orange.—Medium to large; greenish-yellow; firm, crisp, of good qual- — 
ity. An early and an abundant bearer. 

Meech.—Below medium in size; slightly pear-shaped; greenish-yellow. 
Season very late. 

Missouri.—Of largest size and best quality, but only moderately pro- 
ductive. One of the earliest to ripen. 

Rea (Mam).—The most profitable variety in the list. Very large, vig- 
orous and productive. <A’ seedling of the Orange, but larger and finer 
quinces than that variety. 

Van Deman.—Medium to large. Seems to differ little from Orange. 


NUTS. 


Four varieties of chestnuts fruited this season. Cosford and Kentish 
Cob filberts bore a partial crop and the Japan walnut trees again bore a 
full crop. The English walnut is apparently of no value here, lacking 
in vigor and hardiness. A number of varieties that had been grafted on 
different stocks were received this spring from the Division of Pomol- 
ogy. In this way we may be able to get some variety that will be vigo- 
rous and hardy enough to be of some value in this climate. 


CHESTNUTS. 
EUROPEAN VARIETIES. 


Comfort.—Tree a strong, vigorous grower. Nuts of large size; rich 
dark brown color, and excellent quality, but as yet lacks productive- 
ness. 

Numbo.—Tree a poor, slow grower here; moderately productive. Nuts 
medium to large size; quality good. Not valuable here. 

Paragon.—This variety is by far the best variety on trial. Tree vigo- 
rous and an early and abundant bearer. Nuts of large size and excel- 
lent quality. Worthy of a place on every farm and home grounds where 
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the climate is suitable. In the eastern part of Michigan the native chest- 
nut grows on deep, sandy, gravelly soils and usually on ridges. 


JAPAN VARIETIES. 


The trees of this group are dwarfish in habit and slow growers. Nuts 
are from medium to large in size, but are inferior in quality to the En- 
ropean varieties and are borne in much thinner burrs. Of the five vari- 
eties of this group oa trial, Hale, Superb, Japan Giant, Japan Improved 
and Reliance, the last named was the only one which fruited this sea- 
son. It promises to be the most productive variety of this group. Bore 
a full crop this season from tree planted in 1899. Tree a slow grower 
but this may be due somewhat to its productiveness. The nuts are of 
medium size, good quality and borne in very thin burrs. 


FILBERTS. 


Cosford (Thin Shell)—A thin-shelled variety of fine quality. Hardy 
and quite productive. Valuable for home use and ornamental purposes. 

Kentish Cob.—This variety is more vigorous than Cosford, but as yet 
not quite so reliable. The nuts are much larger and of good quality. 


WALNUTS. ‘ 


Japan Walnuts (Juglans Seiboldii)—tTrees hardy, vigorous and pro- 
ductive. The nuts are borne in large clusters and are a little smaller in 
size than the English walnut, which they resemble in shape. Quality 
fair and in flavor something like our native butternut. 


COVER CROP EXPERIMENT. 


Eleven plots (of a quarter of an acre each) were sown with different 
kinds of cover crops—cow peas, broadcast; cow peas in drills twenty 
inches apart; sand vetch; Canada peas; Crimson clover; Mammoth clo- 
ver, oats, buckwheat, rape and flat turnips, broadcast. One end of all 
but one of the plots was sown to oats with the original sowing, barley 
being used on this plot in the place of oats. The plots were sown the 
10th of August. At the beginning of winter the following points were 
noted: As a cover crop, the cow pea is almost a failure except where 
the oats were sown with it. It made a fine growth and was no doubt 
valuable in adding nitrogen to the soil. Drilling is to be preferred to 
broadcasting in this case. As a cover crop, oats seem to be ideal this 
season, with barley, buckwheat and sand vetch following closely, and 
on all the plots where oats were used with them their value as a cover crop 
was improved. No difference is noticeable at this time between Crimson 
and Mammoth clover. While the clover has not made as good a showing 
as a cover crop as some of the other plants, observations in the spring 
at the time of plowing may show it to be of more value. It is conceded 
by all that clover is the most valuable crop that can be sown in the 
orchard, where the conditions are favorable for it, as it is much more 
reliable on sandy soils than on clay. 

T, A. FARRAND. 
South Haven, January 7, 1903. 
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NOTES ON SMALL FRUITS. 


BY M. L. DEAN. 


STRAWBERRIES. 
Bulletin No. 206. 


The season of 1902 was unfavorable for the growing of strawberries 
of the best quality. Late frosts in some localities ruined the earlier 
berries and more or less impaired the quality of the general crop. The 
extremely wet weather retarded the development of pollen and many 
blossoms were not properly fertilized, causing many green-tipped, poor- 
ly formed, knotty berries. There was a tendency, however, for the ber- 
ries to be of extra size, but they were rather soft and lacked in flavor. 
This in a measure affected the scoring of the varieties and improved the 
rating of some, while others rated low in color, texture and flavor. The 
varieties having imperfect blossoms showed the most serious lack in 
fertilization. 


NOTES ON THE NEWER VARIETIES. 


Auto.—Received from Slaymaker & Son, Dover, Del. The flowers are 
perfect. The vines are very vigorous and hardy; foliage small but 
dense. There seems to be a tendency to throw an excess of runners, 
and they should be kept well pruned to encourage fruit development. 
The plants are very productive and developed a large percentage of im- 
perfect, irregular berries. Late frosts and cold, wet weather might 
have caused much of this trouble. The berries are uniformly large, 
round, conical, bright crimson; flesh pink, pleasant and desirable in 
quality. For vigor and productiveness the variety seems to be of much 
promise. The uniformity of berries through the season is a striking 
peculiarity. The berries ripened two days later than Haverland. 

Belle of La Crosse.—Received from John A. Salzer, La Crosse, Wis. 
Flowers perfect; foliage medium size, dense, dene glossy green; fruit 
stems are very numerous, stout and upright. The berries are of medium 
size, broad, round conic, regular, bright crimson, and thickly covered 
with seed, which makes them very attractive. The pulp is firm, reddish, 
rather acid, but pleasing. 

A very productive sort and promises to be of some value as an early 
market variety. 

Cameron’s Early.—Received from D. Brandt, Bremen, Ohio. Flowers 
perfect. The vines are extremely strong growers, and have long, stout, 
upright leaf stems; leaves large, coarse, dense, light green, and show a 
tendency to rust. 

The fruit was lacking, in proportion to the growth of vines. Frost 
hurt them badly, so it is hard to judge as to productiveness without fur- 
ther trial. They blossom full, but the fruit stems are lacking in ber- 
ries. They are stout and upright; berries usually round, regular, conic, 
some slightly elongated and a little irregular; color, bright crimson; tex- 
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ture, firm; flavor, rather acid. Its extreme earliness makes it very prom- 
ising for an extra-early variety. 

Commander, from the same grower, has perfect blossoms. 

The vines seem to lack in hardiness, but are vigorous, strong grow- 
ers; foliage large, broad, dark green. The runners are not numerous, 
but sufficient for the growth of the plants; fruit stalks short, stout, few 
but well filled; berries are of good size, a little irregular, round, broad — 
conic; seeds are deeply set, numerous. The pulp is firm, dark crimson, 
reddish clear through; flavor pleasant acid. An attractive berry of 
promise for fancy purposes. Season medium. 

Corsican.—Received from Green’s Nursery Co., Rochester, N. Y. 
Flowers perfect. The vines are very vigorous, but seem to lack in har- 
diness. The foliage is large, broad, dense and of a dark, glossy green; 
runners scattering; fruit stems numerous, but they are not well filled. 
The berries were very large, round conical, and of a dark crimson color; 
flavor very pleasant; texture a little soft for market purposes. If, on 
further trial, the variety develops more fruit, the quality and appearance 
will make it a very desirable, fancy, medium early berry. 

Crines Double Cropper.—Received from John Lewis Childs, Floral 
Park, New York. Flowers perfect. The vines are very hardy, vigorous 
and over productive. The foliage is small and has short, low-growing 
stems; runners superfluous; fruit stems numerous and over-loaded with 
small, dark scarlet berries. The shape of the fruit is regular conic, slight- 
ly flattened at the tip; pulp, pink, juicy but rather acid. The variety has 
the same tendency of over-productiveness as the Parker Earle and would 
be a good variety for hill culture when it can be given extra care and 
fertilizers. The season is medium. 

Double Cropper from Brandt has perfect blossoms. ‘The vines in vigor 
and hardiness are all that is desired. The foliage is large, dense, dark 
green; leaf stems long and stout; runners numerous. There seems to be 
an abundance of fruit stalks and they are well filled; berries are dark, 
bright scarlet, thickly seeded on the surface; form elongated conic; pulp 
firm, with a sharp, acid flavor. It has not developed any habits that the 
name would signify, but it is a hardy productive variety of some promise, 
Seems to be identical with Crines Double Cropper, from Childs. There 
was only one day difference in the season. 

Duffs.—Received from J. G. Harrison and Sons, Berlin, Md. Flowers 
imperfect. In hardiness and vigor, this variety stands well. The foliage 
is dark green, large, and has stout, low-growing stems; runners numer- 
ous; fruit stems abundant and well loaded with small, conic, firm, bright 
scarlet berries of acid flavor. This variety came from North Carolina and 
is inferior in quality to many other early sorts. 

Everbearer.—Received from Jno. A. Salzer, La Crosse, Wis. Flowers 
perfect. The plants are hardy, but lack vigor. The foliage is small, 
sparse and spindling; runners not numerous; fruit stems abundant, and 
well filled, but the berries are small; color, dark scarlet, round regular 
conic and thickly seeded. The flavor is pleasant and further trial may 
show improvements in some weak points. Season early to late. 

Giant (Wisconsin).—Received from John A. Salzer, La Crosse, Wis. 
Flowers perfect. This is a very promising, medium variety, for large 
fancy berries. The vines are hardy and vigorous; foliage healthy, 
medium size, dense and of a dark, glossy green color. The runners are 
numerous but not over abundant; fruit stems of good number and well 
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filled. The berries are large, bright red, broad, regular, round conical in 
shape; pulp is light colored and firm for so large berries; flavor, pleasant, 
sharp and sprightly. 

Hawaii.—Received from Flansburg and Peirson, Leslie, Mich. Flowers 
perfect; vines very vigorous and perfectly hardy; foliage of medium size, 
dense, bright green in color; runners numerous. The fruit stems are 
lacking in number, and are long, slender.and fairly well filled with bright 
scarlet, elongated, slightly necked, rather irregular round berries. The 
pulp is a little soft, bright pink. The parentage is Haverland fertilized 
with Parker Earle and the combination should produce a valuable berry. 
Medium early. 

Hero, from the above parties, has a perfect blossom. The plants are 
hardy but are not as strong growers as some varieties. The leaves are 
broad and thick; stems stout, stiff and have red markings, some being 
entirely red; runners are about medium in number. The fruit stems were 
not numerous and they lack in quantity of fruit, but the frost was par- 
tially the cause. The berries are medium to large, broad, conical, regular, 
bright red, thickly seeded and have a pink pulp of good texture and 
pleasant flavor. If they prove to be more productive they will be a valu- 
able variety for fancy fruit of high quality, for early trade. 

Howard No. 2.—Received from G. W. Howard, Stevensville, Mich. 
Flowers imperfect. The plants seem to be very strong growers, but 
winter-killed some. The leaves are large, dense and dark green; runners 
few; fruit stalks scattering; berries large, round, regular conic, bright 
crimson, juicy, a little soft. The flavor is mild and pleasant, but not 
especially striking. The fruit is very attractive, but unless the plants 
prove to be better bearers they will be of no value for general purposes. 
Season medium. 

Jersey Market.—Received from J. G. Harrison and Sons, Berlin, Md. 
Flowers imperfect. Very hardy and of good vigor. The foliage is coarse 
and has large, tall stems; runners are numerous. The fruit stalks are 
numerous and well filled with medium to large, dark crimson berries, the 
pulp of which is firm, juicy, and has a delightful flavor. Owing to its 
productiveness, size, quality and strength of plants, it seems to be a 
promising medium late variety. 

Late Mastodon.—Received from Jno. A. Salzer, La Crosse, Wis. Flowers 
imperfect. The berries which ripened were very attractive, medium to 
large, bright crimson, regular, round conic and have a very sharp pleasant 
flavor. The vines are hardy, vigorous and healthy, and have a dull dark 
green color. They made a remarkable growth of runners and fruit stems, 
but many of. the blossoms failed to develop fruit, either from the effect of 
frost, wet weather or weakness of pollen. Season late. 

Leo and Marie are two varieties received from Flansburg and Peirson. 
The vines of Leo are rank growers, hardy and have large, broad, rather 
light colored foliage, but showed a tendency to blight. The runners were 
numerous; fruit stems large but lacked berries. The berries were light 
colored, coarse and rather irregular; flavor mild and sweet; pulp soft. 
Further trial may develop more favorable points. Flowers perfect. 
Season medium to late. 

Marie has imperfect fiowers, and is a very attractive, desirable mid- 
season sort. It seems to lack a little in hardiness but is quite vigorous. 
The vines have small, dense, dark-colored foliage and but few runners; 
fruit stems are not very numerous, slender, but well loaded. The berries 
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are round, uniform, regular conic, dark crimson and thickly covered with 
bright golden seed; pulp firm, crimson and of excellent flavor. 

Manokin.—From Slaymaker & Son. A medium to large, attractive 
berry. The plants seem to be vigorous and productive, throwing a pre- 
ponderance of runners and stems; but the stems are long and well loaded. 
The berries are regular in form, conic, bright crimson, firm, juicy and 
have a pleasant sparkling acid flavor, and range from medium to large 
in size. The flowers are imperfect. The fruit ripened about a week later 
than Haverland. 

Monitor.—Received from R. M. Kellogg, Three Rivers, Mich. Perfect 
flowers. The vines are satisfactory in vigor and hardiness, and have small, 
dense, light-green foliage. The berries are of a bright scarlet color; large, 
broad, round, little conic; pulp deep red, firm and has a sharp pleasant 
flavor. The fruit stems are numerous and heavily loaded, while the run- 
ners are sufficient to make it a good variety for propagating. It seems 
to have many promising ch: sie ware for a late variety. 

Perfection.—From Salzer. <A hardy, vigorous grower but it lacks in 
productiveness. The runners are scattering and the berries are small, 
conical, uniform and regular. The flavor is a decided acid. In color and 
appearance they are attractive, being firm and of dark crimson color to 
the core; flowers perfect. Of no special promise. Medium to late. 

Ponderosa.—Another variety from Salzer. Has perfect flowers. It is 
a strong grower, but lacks in hardiness. The foli: age is tall, dense, medium 
sized and has a dark, dull green, healthy color. It has an abundance of 
fruit stems and runners. The berries are medium to dark crimson in 
color, glossy, juicy and have an excellent flavor. The productiveness and 
quality makes it very promising as an early variety. 

Porto Rico.—An imperfec t flowered vi wwiety received from Flansburg & 
Peirson. It is very hardy and vigorous, and throws a large number of 
runners. The foliage is small, dense, low-growing and of a light green 
color; fruit stems short, stout and well filled. The berries are elongated, 
somewhat flattened, dark crimson, thickly seeded, and lacking in flavor. 
The pulp is red and rather soft. It is supposed to be a cross between 
Haverland and Parker Earle. The habit is similar to Parker Earle, but 
it is not as productive. Season medium to late. 

Rip Snorter.—Received from W. Rapp, Terre Haute, Ind. ‘Has perfect 
flowers, dense, dark green, glossy foliage, which usually indicates plants 
of strong vigor. The fruit stems are numerous and well filled, but many 
of the blossoms were blasted, showing that they were susceptible to injury 
from frost. The berries that matured were large, round, broad, light- 
colored and of good flavor, but a little soft. If all the blossoms set and 
the berries matured it would be a very productive variety but they seem to 
be easily killed by frost. The season was medium to late. 

Simons Early.—F lowers perfect. Received from Slaymaker & Son. The 
plants lack in hardiness, but seem to be of good vigor. The runners and 
fruit stems are numerous. The berries are attractive and of good flavor 
but the pulp is a little soft for an early market berry. 

Table Queen.—Received from D. Brandt, Bremen, Ohio. Has perfect 
flowers. The plants appear to be weak, spindling growers and throw too 
many runners and fruit stems. The berries are small to medium in size, 
nearly round, light colored, and have a rather insipid flavor. Further 
trial may develop more favorable characteristics. The season is medium. 

Uncle Jim.—Also called Dornan, after J. F. Dornan of Glenn, Mich., 
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the originator. The flowers are perfect. The plants are vigorous, but they 
winter-killed slightly. The foliage is dense, of a dark, glossy green, 
healthy color. The berries are somewhat elongated, almost necked, large, 
bright scarlet. They have a firm pulp and pleasant flavor, but lack a 
little in juice. The runners and fruit stems are numerous, showing pro- 
ductiveness in both plant and fruit. Season medium. 

Uncle Sam.—Received from D. Brandt, Bremen, Ohio. Has a perfect 
blossom. The berries ripen about the same season as the Bubach. The 
vines are thrifty and hardy, productive of plants and fruit. The berries 
are broad, medium to large, round, a little flattened, light colored, have 
a pleasant flavor, but the pulp is a little soft. The season was one day 
later than Uncle Jim. It is a seedling originated in Ohio and owing to 
vigor of plants and productiveness it warrants further trial. 

11-59 P. M.—Was sent out by the Hale Nursery Co., South Glastonbury, 
Conn., and was afterward named Midnight by Mr. Hale. The flowers are 
perfect. The plants seemed yigorous but lacked in hardiness, many being 
winter-killed. In fruit stems and berries it ranks high, but it appeared 
to be a poor plant grower, the runners being scarce. The berries are 
large, rough, necked, light colored and of medium quality. It is a very 
late variety, and it may prove to be of some value by further trial on 
that account. 


VARIETIES REPORTED ON LAST YEAR. 


Bennett.—As reported, last year, the plants lack in productiveness. 
The berries are small but of good flavor for an early sort. 

Bobolink did not develop any traits that warrant giving the variety 
further trial. It might have a place among strictly fancy berries where 
extra care could be given. Season, early-medium. 

Bryan lacks in hardiness and productiveness. Season, medium. 

Bush Cluster has a strong growing plant and is a good pollenizer, but 
the berries are too light colored to rank among the popular mid-season 
varieties. 

Carmi Beauty is an early to medium berry of promise. The quality is 
good and in productiveness and vigor of plant it has few superiors. 

Jarrie Silvers failed to develop any promising characteristics. The 
berries are of good quality, but the plants are poor growers. Medium. 

Crockett.—The berries are not up to the standard in quality. It isa 
great plant grower but not promising for fruit of the best flavor. Mid- 
season. 

Dole holds up in quality very nicely. The fruits are attractive and of 
good quality for early berries. 

Downing’s Bride is a promising mid-season variety. Color of berries, 
dark crimson; quality, excellent. The plants are vigorous and strong 
growers. This was also placed on the market under the name of Kittie 
Rice. | 

Dunlap proved to be low in productiveness and the berries were too 
rough to warrant special recommendation. Medium to late. 

Empress and Emperor seem to be good berries for late fruiting. Under 
special care they are of good size, very attractive and of fine quality. 

yeorge’s Triumph.—The berries are too small and rough to be attractive 
for the market, although it is a very productive, medium late sort. 

Gibson resembles Marshall in fruit, but lacks in growth of plants. It 
ripened five days later than Marshall. 
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Gladstone improved as the plants reached two years growth and it 
would have a place among the extra early desirable varieties, if the berries 
were smoother and darker colored. 

Joe is not particularly promising. Season medium to late. 

Kansas.—The berries are too small to warrant general culture, owing 
to there being so many other mid-season varieties of merit. 

Klondike seems to hold up as an extra late variety. The fruit is dark 
colored, regular in shape and of medium quality. The plants are strong 
growers. 

Lady Jane.—The berries are light colored and small. 

Livingston seems to warrant a place among the canning varieties. It 
is productive and the berries are of good color. Mid-season. 

McKinley has a large, attractive berry, and still holds its place as a 
desirable medium late berry although it was very soft this season. 

Mexican should be given hill culture, as it is a strong feeder. The fruit is 
large and of excellent quality. Early to medium. 

Mrs. McDowell did not prove to be as good as last season. The berries 
were very soft and of poor flavor, rough and irregular. 

Nettie improved in productiveness, but the berries were too soft to be 
valuable for shipping. Season, medium to late. 

New York did much better than in previous years, but is still far behind 
what is claimed for it by some growers. It is worthy of trial on good soil 
for an early medium variety. 

Parson’s Beauty.—The berries are somewhat irregular, which mars the 
attractiveness of an otherwise good, early medium berry. In growth of 
plant they are desirable. Nearly identical with Pocomoke. 

Pennell.—The growth of plant is hardly sufficient to warrant its becom- 
. ing a standard variety for the mid-season trade. 

Pocomoke.—The berries were large and of good flavor, but many of 
them were fan-shaped. It is a very productive variety and of the Wilson 
type. Medium to late. 

Reba seemed to be very tender and succumbed to the winter. Medium 
to late. 

Repeater.—The berries were much larger than the first crop, but in a 
dry season the plants could not carry the crop to maturity. Season, early 
medium. 

Robbie is too light in color to be popular for Michigan markets. Season, 
late. 

Rough Rider claims a place among the desirable varieties. It is not a 
heavy bearer, but the fruit is of good quality, attractive, and maintains 
its size through the season. A late variety. 

Seaford has some good points, but none that would place it above many 
other late varieties. 

Seedling No. 1 is perhaps worthy of a name for a home berry. The ber- 
ries are dark colored and have a pleasant flavor, but are a little soft. The 
season is about medium. 

Shepherd did not seem to rank as well as in 1901. The berries are light 
colored and lacking in quality. Season, quite late. 

Stella.—The berries were very rough and irregular. The season is very 
late. 

Stone 130 develops some traits of merit. Medium to late. 

Sunshine falls short of what it was advertised to be. The berries are 
irregular and rough. It ranks as a medium late variety. 
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Twilight throws too many fruit stems for the strength of the plant. 
It seems to be rather early. 

Up-to-Date.—As reported last year, this variety has no special value. 
It is of the old Sharpless type but not equal to it in value. Early medium. 

1901 was of too poor quality to warrant further trial. Its season is 
medium. 


SUMMARY OF STANDARD VARIETIES. 


Beder Wood is one of the most popular, medium-early berries grown. 
The berries are always large and of good quality. The plants are thrifty 
and productive, but somewhat subject to rust. 

Brandywine.—The quality of the fruit, vigor and productiveness of 
plant makes this a standard among medium-late, fancy berries. 

Bubach is a variety that is largely grown, because it will thrive under 
ordinary conditions. The berries are attractive in shape and color, of 
good size, and the plants are productive. 

- Excelsior and Michels Early are two extra early varieties. Excelsior 
is, in some respects, superior to Michels. 

Gandy holds its place among the standard late sorts. While it lacks 
a little in quantity-of berries, the size and quality meets the deficiency. 
It thrives on any good soil. 

Haverland.—This is an all around general purpose berry that properly 
remunerates for any extra care given. 

Marshall is a very attractive berry of high quality, but the plants seem 
to lack in vigor and are susceptible to rust unless sprayed with Bordeaux 
mixture. 

Rough Rider, Parsons Beauty and several other sorts seem to be forging 
to the front for a place among the standard sorts. Many other varieties 
in the tests previously published in our bulletins have desirable features 
and with some growers are pronounced superior to the above, but space 
will not permit the description of all good varieties, hence only such are 
selected as are likely to give the best satisfaction with the largest number 
of growers for general purposes. 


RASPBERRIES. 


From the lack of a desirable location the experimental varieties have | 
been reduced until the list includes only a few of the better sorts. In the 
spring of 1901 a new plantation was set which will be reported as they 
come to fruiting maturity. 


BLACK VARIETIES, 


Coloma produced a small amount of fruit for the first time. The canes 
are of fair growth. The berries are jet black, medium size, and of good 
quality. Further trial is necessary to determine its real value. It isa 
mid-season, thornless variety received from John Wenslick, Coloma, Michi- 
gan. 

Cumberland is one of the most desirable varieties of recent introduction. 
It is very productive. The canes are strong, vigorous and healthy, and 
seem to be very hardy. The fruit is a bright black in color, of good size 
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and has a sweet pleasant flavor. They average about eleven to the ounce 
in weight. The first fruit ripened July 2 and the last July 30, holding 
their size and quality well through the entire season. 

Eureka is a desirable early sort. Ripened June 20. The canes are 
thrifty and healthy. In productiveness they rank well. The berries are 
medium to large, round, a little conic, pulpy and have a pleasant flavor. 
Averaged 16 to the ounce. 

Gregg is the most popular black cap grown and adapts itself to almost 
any conditions. With good culture there are few superior. The canes are 
strong, productive, but not quite hardy; berries attractive and of choice 
‘quality. 12 to the ounce. 

Kansas is a very productive variety largely grown for commercial pur- 
poses. The berries are of good quality and of medium size. Averaged 
16 to the ounce. Ripened June 28 to July 26. 

Lotta seems to be very susceptible to the rust and anthracnose. The 
berries are of good quality but the canes lack vigor. 

Ohio.—The canes are rather weak and spindling in growth but bear 
heavily. The berries are rather small, bright black, round, pulpy and of 
pleasant flavor. The period of ripening was June 29 to July 20. Averaged 
30 to the ounce. 

Pride of Ohio.—It is not as productive as some of the other varieties, 
but the berries are of a solid black color, firm and desirable. The canes 
are hardy, strong growers. Fruiting period, July 6 to 24. Averaged 20 
to the ounce. 

Livingston produced medium sized berries of fair quality. The canes 
are strong growers and productive. 

Palmer. —The berries average too small to be popular, ranking 29 to the 
ounce. The canes are spindling but seem healthy. 

i PURPLE. 

Shaffer is the best known variety of this class. The canes are thrifty 
and productive. Berries loose and of medium quality. 

Columbian is of better color, firmer, and the canes are less injured by 
anthracnose. 

RED VARIETIES. 


Eaton, received from Amos Garretson, Pendleton, Indiana. The canes 
are hardy, strong growers; fruit, dark red, oval, medium size and has a 
tendency to rattle some. The quality is not up to the Loudon or Cuthbert. 

Harris.—The fruit is of poor quality, and the canes have a short, stocky 
habit. The berries are of medium size, bright red, coarse, and crumble 
badly. The flavor is flat and insipid. 

Loudon ranks as one of the standard red varieties. The canes are 
usually thrifty, and productive of berries of choice quality. This and the 
Cuthbert are two of the best red varieties. 

Ridgeway was received from M. H. Ridgeway, Wabash, Indiana. The 
canes are very strong and thrifty growers but the berries are few in 
number and small. The flavor and texture is good. \ 

Gold, a yellow variety, was received from the same party. The canes 
are 200d growers and the berries are good for their elass, hut there is no 
place on the market for them, the popular demand being for black or red 
berries. 

Muskberry, a novelty sent out by John Lewis Childs of Floral Park, N. 
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Y., fruited for the first time this year. The canes are extremely rank 
growers, reaching 8 to 10 feet in height. They spread very badly from the 
roots, and, like the strawberry-raspberry, are a decided nuisance in a 
garden. The fruit is of good size and attractive in appearance but the 
flavor is insipid and disagreeable. The bushes throw off a musky odor. 


BLACKBERRIES. 


The soil and location here is such that it is impossible to grow black- 
berries with any degree of success. 

Rathbun, Mersereau, Hess and other improved varieties have been tried 
several times, but they winter-kill every year. 

Early Harvest seems to thrive as well as any variety and is very pro- 
ductive, in years when the plants do not winter-kill. The berries are large, 
thick and have a very small core. The flavor is pleasant. 

Snyder and Taylor are two standard varieties that usually produce 
fruit of good quality in any section where blackberries are grown. While 
hardy and productive, the fruit is rather small. 


CURRANTS. 


In 1897 and 1898 several of the newer varieties of currants were planted 
and have reached maturity from a fruiting standpoint. 

Eclipse, received from H. 8. Anderson, Elizabeth, N. J., has strong, 
vigorous healthy bushes. The stalks are upright, stout and thickly 
covered with large leaves. The fruit stems are long and well filled, con- 
taining 12-16 rather small dark red fruits which have a sprightly, heavy, 
rich juice. The berries are rather small] for funcy use, but the quality is 
fine for jellies and they are very productive. 

Empire, received from J. Lewis Childs, Floral Park, N. Y., seems to 
lack in hardiness, as the bushes winter-kili and do not recuperate readily. 
The berries are large, of a bright, dark or ruby red, but the stems are 
short and contain only a few berries. The berries are of good quality 
and attractive, but the plants are not productive enough to be profitable. 

Filler, received from Jos. H. Black & Son, Hightstown, N. J. Origin- 
ated in Ulster Co., N. Y. The bushes are very coarse, upright growers, 
with dark rank foliage. The clusters are of medium size, long, well filled 
‘with bright red currants. They are of good size, attractive and have a 
pleasant, rich flavor. 

London Market, received from Alexander Hamilton, Bangor, Mich., is a 
promising variety for general cultivation. The berries are a little larger 
than those of Pomona, and have a bright, clear, red color. The juice is 
thick, heavy, and of a pleasant, sprightly flavor. The bushes are thrifty 
and vigorous but not quite as productive as Pomona. 

Pomona, received from Albertson & Hobbs, Bridgeport, Ind. This has 
proved to be one of the best varieties of recent introduction. It is a 
vigorous, thrifty grower and exceedingly productive. The clusters are 
long. and are filled with medium-sized berries. of a mild, rich, pleasant 
flavor. The color of the fruit is a bright, clear, red, becoming dark when 
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fully ripened. They adhere firmiy to the stems which prevents their 
massing in the boxes. 

Purity, received from John Lewis Childs, Floral Park, N. Y. The 
bushes are low-growing and have a sprawling habit. The fruit is a yellow- 
ish white, but it is not equal to the White Transparent in quality or pro- 
ductiveness. 

Red Cross, from Green’s Nursery Co., Rochester, N. Y., is another choice 
variety. The bushes are more upright and coarser than Pomona, but not 
quite so productive. The berries are a little darker in color and a trifle 
larger than the Pomona, and the stems are long and loosely filled. The 
quality is excellent. 

Scarlet Gem is not what the name would signify, being a pinkish white 
currant. The bushes are low growers, coarse, and sparsely covered with 
foliage; stems long, fairly well filled with small sub-acid, pleasant 
flavored berries. 

White Transparent, received from Geo. S. Josselyn, Fredonia, N. Y., and 
White Versaillaise from John Charlton & Sons, Rochester, N. Y., are two 
choice white sorts resembling each other. The berries are about the same 
size, and have a rich, thick juice of a desirable sprightly flavor. The 
bushes are upright, strong growers, and well loaded with fruit. The 
Transparent bunches are not quite as long as the Versaillaise, but are a 
. little more compact, which make the productiveness about the same. The 
Versaillaise berries are a trifle larger, but in general they are two choice 
varieties of white currants. 

Wilder,—received from Isaac Rogers, Dansville, N. Y., is a seedling of 
the Versaillaise. The berries are a little larger than Fay’s Prolific and are 
of superior quality. The bushes are thrifty and productive. It is a valu- 
able variety. 


GOOSEBERRIES. 


In 1902, both the American and English varieties gave a good crop of 
fruit. The season was very wet and by spraying the English varieties 
with Bordeaux mixture early in the season, and following later with fre- 
quent sprayings of liver of sulphur (1 ounce to 3 gallons of water), the 
mildew was held in check so that the fruit was not severely injured. 

Of the American varieties, Downing, with green colored berries, is one 
of the best known varieties. They are hardy, of good. quality and very 
productive. Some of the newer varieties are larger but inferior in quality, 
and can only be grown with the utmost care anuj attention. This is es- 
pecially true of the English sorts. 

Pearl and Red Jacket are the two best of the newer sorts of the Ameri- 
can varieties. They are thrifty, productive and of good quality. 

Among the English varieties we have Chautauqua, Columbus, Industry, 
Keepsake and Lancashire. They have made medium to good growth, but 
it is only by careful handling and weekly spraying that we can mature 
the fruit. It is large, of choice quality, and attractive, but except for 
home use and when a grower has immediate access to some good market, 
they are not desirable. ; 

A new plantation was put out in 1901 which includes the best of the 
newer varieties, and reports will be made on their behavior as they 
develop. 


Agricultural College. February 2. 1903. 
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SUGAR BEET EXPERIMENTS, 1902. 


Cc. D. SMITH, DIRECTOR. 
Bulletin No. 207. 


The work with sugar beets in 1902 was largely in continuation of the 
experiments reported in Bulletins 150, 179, 188 and 197. The amount of 
land available for beets on the college farm is not large and had been 
nearly all used prior to_1902, hence, it was found necessary to carry 
on part of the experiments at points some distance away and on land 
over which complete control could not be exercised. The season was 
unusually wet and cold, necessitating re-seeding in some cases and 
utterly ruining the crop in others. The investigations carried on dur- 
ing the year were as follows: 


A. Distribution of beet seed through the Upper Peninsula and an 
analysis of samples of beets grown there. 

B. Compilation of the analyses made in 1902, and former years, of 
beets grown in all counties of Michigan. 

C. Variety tests. 

PD. Spraying to prevent disease. 

E. Distance apart of rows. 

F. Exhaustion of the soil by beets. 

G. Production of beet seed. 


A. Sugar Beets in the Upper Peninsula. 


The details of this investigation are reported in Special Bulletin 18. 
Sugar beet seed either donated by the Chemical Division of the National 
Department of Agriculture or purchased from the Lansing Sugar Com- 
pany, of Lansing, Michigan, was distributed among a large number of 
‘farmers selected by Supt. L. M. Geismar, in thirteen of the counties of 
the Upper Peninsula. The soils varied from a sandy loam to a heavy 
clay. The seed was sown in late May. The plots were cultivated almost 
entirely by hand and were too small to allow computation of yields per 
acre. Samples of beets for analysis were received at the college from 
153 plots. The sample beets were sent through the mails enclosed in 
cloth sacks, and were, therefore, somewhat shriveled on arrival. The 
chemist, Mr. F. W. Robison, studied the loss of water by the beets 
shipped long distances and found the shrinkage in weight of the beets 
to vary from 164 to over 21% although at the time he made the tests, 
it was impracticable to simulate the conditions obtaining in the mail 
bag in transit. Such a shrinkage in weight of beets means that the 
per cents of sugar actually in the beets when pulled were much less 
than indicated by the polariscope at the college. Unfortunately no 
constant factor can be suggested whereby this source of error may be 
eliminated. The fact of this error must be kept in mind when consider- 
ing the following table which records the average per cent of sugar and 
purity found in the samples of beets from the thirteen counties named: 

23 


178 STATE BOARD OF AGRICULTURE. 


NUMBER OF SeMEree PER CENT OF SUGARIN BEETS AND PURITY OF BEETS GROWN 
N THIRTEEN COUNTIES OF UPPER PENINSULA. 


No. of Ave. per cent of Average 
Counties. samples. sugar in beet. purity. 
PRU AAMR Me rst cds!) Maly satel sufalcahat toate cite oleae asa te fe 5 13.4 2. 
TET (0a TG AR a BOP a) Can a Pa 18 15.9 82.8 
HEL) Oe ic I RI en 37 15.3 83.9 
CUP Res Ct ay hej ste Ti Hen os USSU ce ta 35 ITAL 81.75 
RSIS ONE CH ie RN AOR Re Bas a eee i 2 14.1 81.2 
ERO UE NG CNIS We ahlcl's Reais) ave mites ke eke wiles © toads) ale he 7 17.4 84.21 
MRT Eke fee yc Sats beh ue aR eG ic cAhetctne saya ok) oS RE ARN Ia 2 15. 86.4 
‘Lie 0 UR i CE PA Se gh da a STE il Virgea ka 92 
THESE) FTC VCR, UE I ee Bs DO a AE 8 16.55 84.57 
MMR TLE Nt) Seether aaa eae 10 13.85 80.67 
ECTRO MILO a! slau ch is Stobahe crates pacerein Gis lopeoaite 17 16.6 86.3 
RENO AO OTH (tH is" os wiatinniat ah ic (aleriabet saa Mollee slot 5 15.0 87.64 
BS ELGOUCT ATE 1) ilssic. le ionsest che cube amuteee yaueteleae va ahs 6 15.16 84.7 


The factor used in reducing the sugar in juice to sugar in beet was .92. 
The purity of the beets was low and they were seldom fully ripe. A 
consideration of the table lends color to the belief that the Upper Penin- 
sula can produce beets very rich in sugar. One possible reason for this 
fact is that during the growing season, the higher the latitude the more 
hours the sun is above the horizon. In latitude 47 degrees, for instance, 
the sun is above the horizon, for any given point, 69.183 hours longer 
than in latitude 42, in the six months between April 15th and October 
L5th. The storing of sugar by the leaves is dependent on light, either 
the direct rays of the sun or sunlight diffused through clouds. These — 
northern latitudes, therefore, have a marked advantage in the excess 
of sunlight during the growing months. 


B. Compilation of Records of Analyses of Beets. 


Each autumn since 1897, inclusive, it has been customary for the 
chemist of the station .to analyze samples of beets sent in for the pur- 
pose. The results of these analyses have never been published. They 
are submitted here to properly conclude the work of the Station in this 
phase of the sugar beet investigation. 

These are given in the following table. Opposite the name of each 
county are the number of samples sent in from that county, the average 
per cent of sugar in the beet and the average purity. 


County. 


PASVCOT Ba jacscetarns eels o/s 
Alger., 
22) MEAG sblomciokpoee 
PAUUV TY Aiininfojata ch orofe cts’ 
PASNUG EIN % iets, «. 0's areas 


SLAMMED eeteis icin = «2.2 


(CESSES odes aasane 
Charlevoimel soe... 
Chippewa......... 


Delta.) 4... \ 


Genesee........... 
Grand Traverse... 
Gratiotinn:. 330 sie 


Ionia 


lon Gees 5820-00 50008 


Lenawee.......... 
Livingston 
Luce 
Mackinac.......... 
Macomb: .: cis 5-5 


Manistee......... 
Marquette 
Mecosta........... 
Men »minee 
i ifolle Ways IRE heat 


Missaukee......... 
Monrve 
Montealm......... 
Mu kegon......... 
Newaygo.......... 
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1897. 1898. 1899. 1900. 1901. 1902. 
3 B Onl a] 8 o| 8s o | 8 Or hes 
a | & om | oo m | oo a, | 0 oe | & a | oo 
6/385 B/S] 338 Blolos Ble|oea Ble] ss Blo 53 2 
leah aye PERM iiror desler gteb [free | ayeel ee Noh ayes teen a teohe Atal cvcpel iiss IS 
Aa el (oO A ae a) ee leo aia | &l4] a i 14 } a Oy 
aioedd wvajaiera's rata te 1 16.6=69')| 32. S) ctnsje pie ees ee chavettntaterek [recatal tit cus fotete we: Se yaial [cote eet Sie a nee 
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In co-operation with a host of intelligent farmers the station has been 
able to demonstrate that the growing of beets rich in sugar is entirely 
practicable in all parts of Michigan from Houghton to Monroe and from 
Alpena to Benton Harbor. While the per cents of sugar have varied 
with the seasons, they have almost invariably been high enough to war- 
rant the use of the beets in the factory. In fact, the average richness 
of Michigan beets is higher than that of beets grown in Ohio and Indi- 
ana, though lower than in Colorado and some other western states. 

A further study of the table brings out some facts tending to confirm 
the general statement that beets grow richer in sugar the farther north 
they are grown. If the counties are grouped in tiers across the State 
from east to west and the reports are compiled to show the number of 
samples and the average per cent of sugar in the beets in each tier, going 
from the south north, we have the following table: 


Berrien, Cass, St. Jo, Branch, Hillsdale, Lenawee, Monroe................ 49 13.6 
Van Buren, Kalamazoo, Calhoun, Jackson, Washtenaw, Wayne.............. 110 13.1 
Allegan, Barry, Eaton, Ingham, Livingston, Oakland, Macomb.............. 207 13.3 
Ottawa, Kent, Ionia, Clinton, Shiawassee, Genesee, Lapeer, St. Clair...... 159 14.6 
Muskegon. Montcaim. Gratiot, Saginaw, Tuscola Sanilac.................. 2.200 213 14.5 
Oceana, Newaygo, Mecosta, Isabella, Midland, Bay, Huron............. nok 96 14.6 
Mason, Lake, Osceola, Clare, Gladwin, Arenac...........cccccccccsccccce S508 19 15.1 
Manistee, Wexford, Missaukee, Roscommon, Ogemaw, IOSCA&........ceeeeseees 31 14.1 
Benzie, Grand Traverse, Kalkaska, Crawford, Oscoda...........ccccccees wider 19 15.4 
Leelanau, Antrim, Otsego, Montmorency, Alpena, Alcona.........sceee: 11 15.9 
Menominee, Charlevoix, Emmett, Cheboygan, Presque Isle .........ceee-eee- % 15.6 
Chippewa, Mackinac, Luce, Schoolcraft, Alger, Delta, Dickinson, Mar- 

muctte Miron) Baraca, \Ontonagon, Hougntones. vices sc scdecaececelenicecsecs's 136 15.4 


With irregularity and with conspicuous exceptions, there is a general 
increase in the sugar content of the beets as we work northward. 
C. Variety Tests. 

The question of varieties is an important one to the factory and to the 
grower. The former furnishes the seed and is, therefore, the party first 
interested. Heretofore, the station has accepted for trial, beet seed from 
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the agents of the foreign producer. In 1902 this plan was abandoned. 
Each factory donated to the station ten pounds of seed of each variety 
it used. The seed was tested for germination and vitality, divided into 
three parts and grown in three different locations on different kinds of 
soil and under different climatic conditions. 

At the college the varieties were sown in tenth acre plots on a level 
area of dark loam. Wood ashes were applied at the rate of half a ton 
per acre. The plots were 8 rods long by 2 rods wide. The rows were 
18 inches apart. The seed was sown May 3 and May 5. The spring 
was wet and ground sticky and hardly fit to work when the seed was 
sown. On the 8th of May and again on the 15th a Breed’s weeder was 
run over the field crosswise the rows and cultivation with hand eulti- 
vators began May 20th. The beets were “blocked” May 26th and culti- 
vated again between May 28th and June Ist. 

Thinning began June 4th and ended June 11th. The beets were 
thereafter cultivated frequently enough to keep the surface stirred and 
loose. The beets were hoed a second time August Ist. 

The harvesting occurred October 12-15. The beets lay in piles covered 
with leaves until October 23d when they were weighed and again 
sampled. The per cents of sugar given are averages of duplicate sam- 
ples. 

At Alma the beets were planted on the farm of Mr. Fred Church. The 
soil was a heavy clay loam. The planting was greatly delayed by con- 
tinuous rainfall and was not completed until May 30th. 

Through the wet season the cultivation was kept up as well as the 
condition of the soil would allow. Harvesting began October 21st, but 
was not completed for several weeks on account of rain. The beets 
were delivered and weighed at irregular intervals up to December 16th, 
although the samples for analysis at the college were taken October 
24th. In the table below, therefore, the sugar in the beets as found at 
the college is given and the sugar found in them by the factory on de- 
livery is ‘also given. The yields of sugar per acre are estimated using 
the per cents of sugar found at the factory. 

The third field devoted to variety tests was on the farm of A. F. 
Goodnoe, west of Lansing. The soil was a deep black, alluvial, loose, 
rich prairie-like soil. The seed was planted on May 15, the soil being 
in ideal condition. The cultivation, thinning and care of the crop was 
well attended to but the very wet season caused the beets to be tlooded 
and drowned out in spots to such an extent that all calculations of yield 
were out of the question. Samples were secured for analysis, however, 
and the table below will show that notwithstanding the fact that the 
constant flooding made the beets globular in form, the per cent of sugar 
on these plots was actually much higher than on those at the college or 
at Alma. 

The following factories generously donated seed for this test: 

The Bay City Sugar Company. 

The Michigan Sugar Company. 

The Lansing Sugar Company. 

The Holland Sugar Company. 

The Marine City Sugar Company. 

The German-American Sugar Company. 

The Alma Sugar Company. 

The West Bay City Sugar Company. 


‘ 
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The Valley Sugar Company. 
The varieties, on account of the length of their names will be referred 
to by the numbers given them in the following table: 


LIST OF VARIETIES. 


Seed from Schreiber und Sohn, Nordhausen, Germany. 
Seed from Meyer und Raapke. 

Original Kleinwanzleben, Rabbetge und Geisecke. 
Hoerning’s Improved Kleinwanzleben. 
Hoerning’s Improved Kleinwanzleben. 

Sachs’ Kleinwanzleben. 

Zucherreichste Kleinwanzleben. 

Verbesserte Kleinwanzleben. 

Original Kleinwanzleben, Rabbetge und Geisecke. 
10. Pioneer Kleinwanzleben, Rabbetge und Geisecke. 
11. Sachs’ Kleinwanzleben. 

12. Hoerning’s Elite Kleinwanzleben. 

13. Hoerning’s Elite Kleinwanzleben. 

14. Hoerning’s Elite Kleinwanzleben. 

15. Sachs’ Kleinwanzleben. 

16. Gretna Kleinwanzleben, Rap ieLee und Geisecke. 
17. Hoerning’s Improved. 

18. Zieman’s Improved. 

19. Verbesserte Kleinwanzleben, seed of 1901. 

20. Verbesserte Kleinwanzleben, old seed. 

21. Dippe’s Kleinwanzleben. 

22. Rabbetge und Geisecke. 

23. Jaensch Victrix. 

24. Knauer’s Mangold. 

25. Jaensch Victrix. 

26. Hoerning’s Improved. 

27. Hoerning’s Improved. 

28. Mette’s Improved 

29. Jaensch Victrix. 

30. Seed from Schreiber und Sohn. 

31. Meyer’s Frederichswerth Elite. 

32. Hoer ning’s Elite. 

33. Jules Legras. 
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The next table reports the results of germination tests, conducted by 
Mr. Bronson Barlow: 


GERMINATION TESTS—100 FRUITS TAKEN IN. EACH CASE. 


Variety. Sprouts in Sprouts in Total Sprouts 
7 days. 14 days. in 14 days. 
TS CHIPEMD GID oles bok caesenaaehass ty ee eat Tord 46 18} 
Vie FN S12 We ts aR NORE ae SR NY Jt 99 26 125 


ee RAD DeLee Ray Gee 02 os 121 35 156 
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Variety. Sprouts in Sprouts in Total Sprouts 
7 days. 14 days. in 14 days. 
Sey LIGEEDINE FS L.7 Rian nies ag 2 oe. 2 eho 104 35 139 
AE CEI gil ini Sou SG ree tr eater a tl Wf 14 131 
PS; EL QCEMINGS (so 5.6 a2 voltae’ Mares WN 69 45 114 
ay MOVER Gere aap Keys creators aisiouaie 132 ol 163 
Be EL GEER TO Ge) fhe cca og hearts 113 14 127 
oy Ie WanZleben : s2.icie dae sole 160 29 189 
iP Ko (2 it 08 1 eee BR oo ot 136 37 173 
CTLSTS ETT Ee A aa mR Te CAE 130 23 153 
Se I SCMPENOGD | 25 ss .c.35 04 te, okete rerereheie et 135 21 156 
ame ETS E Dies cid ’c: a4s He myaeey areratawmbans, ats 202 15 217 
Pe LOG RMUNE) 's j3esa scala stages ha ier 149 16 165 
9 skKleinwanzleben: 32.5 gaecicce™ 200 9 209 
tO KileimwanzZleben, .o2is: cnt cask 141 21 162 
Pe LOL Wan Ze WED se avon sls atars cee #55 23 178 
EO OTAAETE TS: io cic Sacer Stace ae 109 ne 126 
DON ViETDESSET TC) isos) deiciesevet eet petisin 64 45 109 
RO SEV Or heSSerte ic 2) cada Saco ie cee is; 25 138 
Bey re LCTISGID fasts vaiced ce cistah adie sista che 228 6 234 
Only dbl OCIA Ge Loa. Sid ss ar cheat are aietanel 112 26 138 
3) FG Ney ASP Be 225 6 231 
LMS ZTOMLAM ie btccm rare kaace ate ont cence aes 137 20 157 


The next table records the sugar in the juices of the several varieties. 
At the college October 7, duplicate samples separately reported; at the 
college October 23; at Alma October 24; on the Goodnoe farm October 
28. 
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Note that in this table the per cent of sugar in the juice and not in the 
beet is reported. 


~ 


VARIETY TESTS—SUGAR AND PURITY. 


College, College, College, Alma, Goodnoe farm, 
October 7. October 7. October 23. October 24. October 28. 
Number. 
Sugar |Purity.| Sugar Purity.| Sugar |Purity.| Sugar |Purity.| Sugar |Purity. 
% % % % pie 
16.2 93 17.4 91.6 14 7 18 85.3 
15 6 93 16.5 86 15.7 82.2 r/ail 85.1 
16.1 OT OS is iadajell mets wie ata's 18 87 8 18.7 92.1 
16.8 91.3 15.4 89 15.3 85.5 16.4 90.6 
15.2 89.4 14.6 86.9 16.8 94 16 87.9 
15.8 89 8 178 92 bes 80 16.7 86.1 
17.3 94 18.9 94 15.2 82.2 18.5 92 
15.1 95 14.6 89 14.2 78 17 91 
15.8 93 15.6 90 2 15.7 84.9 18.7 94 
16 91 16.9 89.5 9 47 16.6 88.3 
16.2 CAS ee dertad (ehoacode 15.3 81.8 16 3 81.4 
14 3 87.8 14.9 89 3 15 84.3 ay, 93 
Waele 89.6 14.8 88.1 14.6 82.9 16.3 82.8 
15 3 91 15.5 85.2 148 84.6 15.6 91 
145 89.5 14.3 84.6 15.2 81 15.7 89.2 
158 89.8 17.1 91 16 86.5 17.3 91 
15.8 93 sree 93 15.3 88.1 17 87.2 
15.5 87 1 18.4 96 15.2 88.4 17 90.1 
15.8 98 15 90.4 14.5 81.9 17.4 84.9 
14.5 87.9 15.7 89.2 16.8 93 15.5 87.6 
17 96 16.4 93 15 77 17 88.5 
16.8 97 16.8 91 14.2 7 17.3 86.1 
15.5 93 16.4 89 6 16.4 8 9 15 9 87.9 
14.6 89.6 16.5 84.7 15.5 88.1 15.9 87.9 
SavaraRaeRrOl sicaloke eae life eiaioitateresi| isle nisiratacster| etbvereue ctaie 14.8 79 17.7 96 
EASING [eee atetaras| teste eis tae] feveratedsteee fatstckenionstote 16.8 91 16.5 88.7 
ae cana) Io peeeeinty shoo oacal Kntaccon|Isontesogs 14 79 158 83.2 
alerts tena tall | btcke coecers\oo| letovetaltete! otal covevara cole sisi fezeleiors ists 14.4 76 a GAceS ood seen 
afebe are eel ie @ loreltes tate tl|etete erste a] lie cies "siete cil iaistaaiinlese 14.8 79 Se lo caseicretet| leretateneorie 
in (ete eiates | estelowerers asl Sis eleiete sisi stsieie th eietod ltmvetsiey steiete 13)1 71 17 5 82 
Bolo doe s|looed boool ecuo Han lasaciobcal Gaasdusc 15.8 82.7 15.4 88.5 
Diaieeh rots etl (Rielolouetsieve: listelereye ereial | (atevole ete wm etibasetereheietere 15 7 17 82 
SREB OS| tc Hen Scot aael oeenn cael necarocal netotesal seveccod 15.5 85.2 


The fact that two adjacent beets in the same row, grown from the 
same seed, in the same soil and under identical conditions may vary in 
per cent of sugar from one to even two per cent, renders the interpre- 
tation of a table like the above a very difficult task. The value of a 
variety is measured by the amount of sugar it yields per acre. In our 
experiments, this amount is measured by multiplying the net weight of 
beets yielded per acre by the per cent of sugar in the beet. The per cent of 
sugar in the beet is supposed to be correctly determined when three or four 
beets are tested. Asa matter of fact the individual beets in a given plot 
may and do vary as widely from each other in this regard as do samples 
from separate plots. 

Note as bearing on this statement, the behavior of variety 5, samples 
of October 7, taken the same day from the same plot, care being used 
to secure beets similar in size and shape. Variety 18 displays a similar 
perversity, as do varieties 22, 19 and 12, while 7 shows a variation of 
over two per cent in sugar between selected samples pulled the same 
day. Unfortunately the beet does not have conspicuous external signs 
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whereby the é¢xperimenter can tell whether it fairly represents the plot 
wherein it grows or not. The introduction of this element of chance 
in securing representative samples seriously injures the value of tables 
in which varieties are compared and all tables as well where yields 
of sugar per acre are contrasted. In practical work at the factory also 
the inability to secure samples known to fairly represent the load 
throws doubt upon the whole system of paying for beets according to 
the sugar they are supposed to contain. 

Omitting varieties 3, 11, and 21 which were not reported from all tests, 
and taking the averages of the remainder of the twenty-four varieties 
grown at the college, at Alma and on the Goodnoe farm, we find that the 
duplicate samples taken at the college on October 7 gave an average test 
of 15.5 and 15.6 or practically identical and this notwithstanding the 
fact that individual samples of the same variety varied so widely as we 
have just seen; on October 23 the per cent of sugar in these varieties had 
increased from 15.5 to 16.2; the records at Alma, as determined by analy- 
sis at the college, were but 15.3 per cent, more than a per cent less than 
the same varieties grown at the college; on the Goodnoe farm, on the 
other hand, the average per cent of sugar in these same varieties was 
16.8, higher than either at the college or at Alma. 

These findings are interesting especially when it is remembered that 
the Goodnoe soil was almost a muck and lay so low that it was flooded 
with water for the entire season except in spots large enough to furnish 
samples for analysis, and on these spots the water was so close to the 
surface that the beets were round and turnip-shaped rather than conical. 

The principal factor in determining the per cent of sugar in the crop 
of beets is the variety chosen. The beet is an exceedingly highly-bred plant, 
selected and bred for many generations to secure the greatest possible 
amount of sugar in the roots. No matter how well cared for the crop 
may be, if the seed is not from selected stocks, the crop will be low in 
sugar. The farmer cannot materially alter the per cent of sugar in the 
crop by any methods of culture if he puts the crop on any soil other than 
undigested muck or does not use too nitrogenous fertilizers. The farmer 
must depend upon the factory to furnish him the seed that will grow beets 
rich in sugar, knowing that he cannot affect the beets materially in this 
respect. 

Further work will be needed to determine whether there is a material 
difference in varieties as to their adaptation to different soils and condi- 
tions. The season was too wet this year to make the above table of great 
value as far as it bears on this question. 

The yields of the several varieties are reported in the next table. As 
stated there were no yields computed from the Goodnoe plots. 


D. Spraying to Prevent Disease. 


In co-operation with the Department of Agriculture at Washington, 
a series of experiments were undertaken to determine the practicability 
of spraying with Bordeaux mixture to prevent leaf blight and possibly 
other diseases of beets. The too frequent rains ruined the experiments and 
there are no results to report. Leaf blight was yery prevalent and undoubt- 
edly lessened the yield of all plots reported in this Bulletin. It was 
noted that the disease.was much less severe where beets did not follow 
beets and also where the ground had been well fertilized with ashes, 
the strong vigorous plants possibly being better able to resist. 
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College—Yield per acre. 
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Alma—Yield per acre. 


Variety. 

Beets, | Sugar, | Sugar, 

pounds. |per cent.|} pounds. 

MOD AtGr Ge Se TONE OM soc cieccierercielaniere ees! are clerelers 25,700 15.5 3,984 
(7 SECU a0 sb Bee Suan POOR COOMA ORCC SeIGDae 26,110 16.3 4,256 

AGUS GHASE aclatey aos ete dis alec alelo craizcene vies folstersteletelcisis 28,380 14.9 4,229 
TBS ENO) he Beene ee TciCeeee dae suibb code deuu dae 24,800 13.1 3,249 
PERELO CET Succes nines ae atetes eerie cietece rele eteerenate 25,090 13.6 3,412 
AMELO CHENIN Pacts tietoles cents cals cee eerie tee 27,830 14.2 3, 952 

NADEIOETMIG yer cicne he tlecersicleioee eee once lems 25, 820 14.2 3,666 
TC Te Yey ete fl bia) OR greeny ee PIS ime aed ee 26,570 15.7 4,171 
12 Hoerning Elite 25,960 13.7 3,557 
SPB UGY Shri awh e Vd A SEPP IS ROS SOR hd eRe Ae 25,780 13.4 3,455 

Play LEO lsiaailived IBC Obs Sou Godan Gasdod ooGdeo ohodnaloado Hondas |(aongoo000s||dnombonao 
ft (EKO ORI aes onencnoe pono sac eteoree a6o can) (bacosd > Doo Kascoamcodellocon6s bope 
Rn Goy OPI) cleap) vectnd sa cea arelecine sane 28, 250 14.3 4,040 

PAu GIO CIS ITI ALE oe costa ceecreeiae oe heey eae 24,370 14.9 3,631 

GME eras) Ge Ordinal eM d Heiele stodeaamiears hee eee 23,580 14.9 3,702 
eG) Gen OVI IT Alin oc cise ele cre orc euete wie seycisoe ne 22,800 15.4 3,511 
POMVIETDESSOrhe ESIC cs mieis-s. «tie ewiplele clei era c'siale 31,290 13.4 4,192 
Suverpesserte) Klein y2 0 os colin scars Gees ode 30,230 13.8 4,172 

miuMenbesserte Klein. 227... =265. ce. secre sss 30,010 14.4 4,321 
Pie SCUTSMD SIS cicietecicbe sins obie cae eiaeiawiee euicune 25,340 16.3 4,130 
UMS KO TURE REC Tetra aie re firie ore Sichessicte caletere lice iaieieile seeratetell (eiateln Wiceeiajetell are/sieuel ovevatatel | [ptervig wat feneieta 
24 Knauer’s Mangold............ Ae amie ea parc 20,330 15.1 3,070 
aE TIS NM VOLCUEER.) suien «icicle cielaleieiatere cile ole weeiue 18,830 15.0 2,824 
MLE LAS eV AL CUTD Nye) oteratelstehe i ctetal she «stele ders stelle aietel | etessiat sious atatal ele latent or volate|| (avavatot et ave/a/ofs 
243} WR HERS Uomo) eS epe ad Oca Arobnonae Sorbioheaa)|loscusnoods|Igeahin soao0d\|soop coucue 
PAGAL PLC Re ste alc reielorcresote Miele ineieG initia tutereenotemcetiie et 25,340 15.0 3, 801 
MACHETE CICHSUEC jc clals.s:0.0 oldie < ciaelolele vs, Pee wuslete’e 26,180 16.4 4,294 

QMS RAAD KE). secs cc cles 26, 930 15y2 4,093 

PEPE GETICHS WIELD s5iajm says = claistetorcle’e (oicie. 4 saia dreteretltaiee obs elacielell isisie wieetereislal| isicjmetererelsiee 
SSW 7S MAS LIN ahs sateius/ois to ctnss claiiciers, Meovelanisie eters 25,300 17.0 4,301 


E. Distance Apart of Rows. 


Sugar, | Sugar, 
. |per cent.} pounds. 


26 , 787 13.8 | ~ 3,697 
26,367 142 3,744 
26,172 13.0 3,402 
26,608 13.7 3,645 
24/781 13.1 3,246 
25,172 12.6 3,172 
24.718 15.4 3,807 
26,224 12.6 3 304 
26.500 13.0 3. 450 
26,114 13.0 3,394 
26,546 13.0 3,445 
24/034 13.8 3.317 
21,109 13.8 2'913 
25°816 14.5 3,743 
30.299 14.4 2,923 
23.270 14.8 3,443 
23,149 13.8 3,195 
23505 13.8 31244 
22° 859 13.2 3,017 
25, 586 14.2 3,633 
24, 051 15.4 3,804 
23.890 12.9 3,082 
22.367 14.3 3.199 
20, 781 13.6 2,826 
24247 13.3 3,278 
23,942 14.6 3,495 
22° 660 14.2 3.217 
23,385 13.6 3, 180 
25,002 13.9 3.475 
23,390 13.1 3, 064 


To continue the tests as to the influence of the distance apart of rows 
on the total yield of beets per acre and their quality, fifteen plots were 
set aside in field No. 6 of the College farm. The soil was a gravelly loam, 
to which was added wood ashes at the rate of two tons to the acre. 
There was also applied, May 20, 175 pounds nitrate of soda and 475 


pounds of mixed fertilizer per 


acre. 


The beets were sown May 22 and 


23. Three varieties were used, Dippe’s Kleinwanzleben, Virmorin’s Very 
Rich and Strandes’ Kleinwanzleben. 
The beets were cultivated frequently and thinned prior to June 26. 
They were harvested between October 11 and October 15. 
The following table gives the data as to yields: 


EXPERIMENT STATION BULLETINS. 187 


YIELD AND PER CENTS OF SUGAR IN BEETS PLANTED AT VARIOUS DISTANCES. 


Beets per 
{ a acre, less | Per cent 
Distance. _ Plot. 12 per sugar in Variety. 
eent tare, beets. 
pounds. 

AGM CNCS eo can tens ces Solace sone asic 1 14,202 16.1 Dippe’s Kleinwanzleben. 
METI CN ES ae ser las Jala Ga Seis tees erecte 6 19,329 15.1 Vilmorin’s Very Rich. 
FGRINEMES Hace oeto sea inte.n oe eid he os il 16,368 17.0 Strandes Kleinwanzleben. 

ASV CNRITC 05 tack calsicy tendo s oases |e wars sielete 16, 633 16.0 
LN SHa GEIS Set nada pndp caceoomnde ss 2 15,664 16.56 | Dippe. 
MEBITPOH ES olee catecie enc able ouinicients = 7 17,908 | 16.0 Viimorin. 
PSRINCHEN se seers je cleeesiee oe ete rer 12 15,490 15.4 Strandes. 

PARV CLE Obsacemsictanastosioe pabece atte ed 'sinate le siea 16,354 15.98 
PAOPATEC TOS 24). cela cateme mere iclelelane e's erdeisie 3 16,167 16.0 Dippe. 
Po sy DACGLENS I A OS cE a ces MCP TE 8 17,077 13.3 Vilmorin. 
PALIT CHES che: oetatehofa' ater arate inte fatsiocnterete sls oe 13 15,972 116.0 Strandes. 

BAVC EEE Ove tong) tinisicVats. ieiclen rersieiane) |e es © 16,405 15.1 
RERIMCHESUL hada ccaiaceayenee ne toes 4 16,104 15 5 | Dippe. 
22 inches...... Haak etat oe wreteder ist 9 16,940 14.1 Vilmorin. 
PAINCHES): wis cerasee Meteelas Bites a ciasele 14 15,654 16.0 Strandes. 

SV OVALE OS aanarete aches aiee eieieieieiel inaisisteraee 16,232 15.2 
24 inches 5 15,745 16.1 Dippe. 
24 inches 10 16,224 16.4 | Vilmorin. 
24 inches 15 15,246 15.6 | Strandes. 

AV CTAREs. oe te decnsioe pl tekice vcae bestenees 15,738 16.0 


Neither in yield of beets nor in per cent of sugar do the averages for 
the several distances, 16, 18, 20 and 22 inches vary greatly. Two feet 
appears to be too far apart for greatest yield of beets per acre although 
there seems no decrease in the per cent of sugar. There is evidently 
no relation between the width of rows and the richness of the beets. 

In Bulletin 197, page 122, there is a summary of the work with the 
width of rows, the distances there taken being 18, 21 and 24 inches and 
the general conclusion being that “Considering the entire work involved 
in the narrowing space between rows together with the inconvenience 
and even impossibility of cultivating with large farm horses in narrow 
rows, it seems as yet fully as wise to continue with the rows twenty-one 
inches apart at least.” The experiments this year point in the same 
direction. 
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In Europe, where human labor is relatively cheap, it is customary to 
plant beets in rows approximately sixteen inches apart. Russian ex- 
periments (Deut. Landw. Presse, 26—1899—page 289) indicate as the 
minimum of best distances sixteen inches apart of rows and approxi- 
mately nine inches apart in the row. 

The association of Danish sugar manufacturers carried on experiments, 
60 trials with results indicating the superiority of even a closer planting, 
14 inches rather than 18. (Ugerke Landm. 40, pp. 119-121.) 

In this country where the work is to be done largely by horses and 
where the land is seldom as well fertilized as in Europe, the distance 
between rows may well be maintained at 20 to 22 inches and certainly 
not less than 18. The importance of the less labor per ton of beets in the 
wider row must not be forgotten. 


F'.—Echaustion of the soil by beets. 


To test the influence of cropping a soil of light sandy loam with beets 
for three successive years, a strip 80 feet wide running north and south 
through a field sixteen rods wide from north to south, was planted to 
beets for three years in succession. 

East and west of this strip were other plots parallel to it that for the 
same three years produced crops of clover, oats, millet or alfalfa. These 
plots were not all of the same width. 

The whole area had been planted to Lathyrus silvestris in 1890 and had 
borne that crop, without plowing, until 1898. This legume had stored 
the ground with humus through the decay of its roots. After 1898 the 
history of the several plots, beginning at the west is shown in the follow- 
ing table, which also gives the widths of the plots, the length in each 
case being sixteen rods: 


Width, 
Plot. REG 1899. 1900. 1901. 
Aine 16:55| Bromusimermis:.....22s: +. > Bromusinermise... dees IBFOMUSHINELMIS=\. 49.4 /e es 
obec 32 PI SIlveSOLISt ace aa ete Mal WeSERIS) © cmt tite init Millets 62228 rat oertede sacle 
3. ea 80 BRCOTSi seis spt oe ie oes a me cisieel> BE G@CSi sci snsiwiciewis sas valves ae B@CES a ceccred cspetls wlac)s ctawnsilsieree 
4 SED HOE OSs era ce ep tecceee oeiste ie BOIS. past ieee aes meas Oatsey Asc hs tee eee ae eee 
Di SAgesS 24 BA OWe se Roa tries lew alee toreiciatece Clover..... Hagetasate <P oh ys te dosnt ATT BIG sarisie susie o's) se auneresis eres 
6 1 Dn CLOVE © oxen: s cimevmesiteisncent eer MAM OW ics. moe creas ie sietereete : BUILT OWW etre, terete neictos tere sramteleye 
rf 86 Glovers. i eee case ees Hall Owes tele teva cece ees COVERS 85.0008 s oes eens 


Three crops were used in 1902 to test the influence of the beets as 
against the crops on either side of the beet strip. The north 72 feet of all 
the plots just described was sown to oats, the next strip across these 
plots, just south of the oats was planted to beets and the third strip, 
reaching to the southern limits of the plots was planted to corn. The 
width of the beet strip was 79 feet and the corn 114. This test is but 
one of a series, and the table below, reporting the yield per acre of oats, 
beets and corn on the several areas is given as a report of progress only. 

The sudden drop in yields on plots 3 and 4 with all three crops is sig- 
nificant. Both plots had had beets for two years, plot three for three 
years and plot four for two years, followed by one year of oats. 


‘ EXPERIMENT STATION BULLETINS. 189 


YIELDS PER ACRE OF OATS, BEETS AND CORN. 


Oats. Beets. Corn. 
re G Ss P E Stalk 

rain, Straw, er cent ars, talks, 

pounds. | pounds. Pounds. sugar. | pounds. | pounds. 

1 SAU CSE PSE Gee eee F Aale Poa tale nie os eieisistarseia Saree 1, 249 2,814 13,437 14.3 BSE Se iereels 
“PAS. SOCIO u STEER Oe a aetD EC CATE Eerie ee 1213 2,769 18,534 125) 4,783 4,348 
Seote ee rete migcins cry creyeisiaievecyjate/ ais sais: 6 sis’aiwrs was avers 929 2,612 8,965 14 0 922 2 636 
Ae areata chats alc tetsta\ei sn aloie, eitigraielae’aiars e calatdis/wreieialete 825 2.575 8,939 16.0 1,430 3,696 
DEG DOSS OR UE OSSD ORL OICE EE AACE ae aor eae 891 3,519 10,581 15.5 2,800 2,692 
GE VStar sisttnmsiabale ccicrerednarielas se %elease-ei eaves 1,040 3,460 12.454 143 3.550 5,500 
NEG eae ety As cnc Sorm Nahe raid aiiovatere he) ahetstal os harava: atta fereuch stale 1,028 3,782 14,153 15.9 4,003 4,054 


It is also to be stated that these beet plots had been used in fertilizer 
experiments, and on the average as much mineral matter had 
been added to the soil as the crops had removed. In most cases also, 
more nitrogen had been added than the crops had required. No barn- 
yard manure had been carted on the field and there must have been a 
very decided decline in the humus content of the soil. Comment on the 
table is not needed. It teaches its own lesson. 


G.—Production of beet seed. 


The preliminary work directed toward the production of seed of value to 
beet growers was begun in co-operation with the Department of Agricul- 
ture. The seed was sent on from Washington in the spring and was sown 
on the farm of M. D. Pickett, south of Okemos. The beets grew well not- 
withstanding the bad season and the mother beets were pulled and pitted 
in the fall. Next spring these mother beets will be tested and all those 
showing a high enough per cent of sugar will be set out to produce seed. 
Naturally no report can be made this year. 
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MICHIGAN MUSHROOMS. 


A FEW OF THE COMMON EDIBLE FUNGI. OCCURRING IN THE 
SLATE. 


BY B. 0. LONGYEAR. 


Bulletin No. 208. 


The abundance and variety of fleshy fungi found growing in dooryards, 
fields and woods at certain seasons of the year have doubtless attracted 
the attention of many persons in this State. These plants are especially 
numerous during the spring and autumn months and whenever there is 
a plentifu! rainfall during the summer. However, they are usually passed 
by and left for the “worms” or scattered with a kick. Thus a free offering 
frequently near our very door-step may be neglected or spurned while the 
Same product is being imported from foreign lands and sold for a high 
price in the markets. Naturally the question arises why pay fifty cents 
to one dollar a pound for mushrooms from France or for hot house grown 
material when a generous supply of the same, or of equally desirable 
species, is going to waste about us? 

There are many persons in our State who would be glad to eat our 
native mushrooms were it not for fear of poisoning. That this fear is 
well founded is shown by the fact that many cases of severe illness and 
even loss of life are annually recorded through carelessness in the indis- 
criminate eating of fungi. 

Moreover the prevailing ignorance and superstition regarding these 
plants have added to the uncertainty which seemed to attend their use 
as food.’ And while this fear has often served a useful purpose in restrain- 
ing many persons from carelessness in the eating of mushrooms, it has 
also prevented them from making use of a highly esteemed natural food 
product, obtainable often without expense other than the effort necessary 
to gather it 

It is stated that in Germany the school children are regularly trained 
in the matter of distinguishing the edible and poisonous species of fungi 
so that they can readily identify them even when mixed together. Cer- 
tainly there seems no good reason why the intelligence of the average 
American should not enable him to learn to recognize a number of the 
common edible mushrooms with which everyone who has access to woods 
and fields is sure to meet. 

Moreover many of the fleshy fungi can be as easily and surely recog- 
nized as our common flowering plants. Were this more generally under- 
stood and the fear from poisoning thereby removed the use of edible 
fungi as food would certainly increase. 
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Figure 1. The Common Morel (Morchella esculenta).—(Original.) 
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SOME POPULAR ERRORS ABOUT MUSHROOMS. 


Much of the uncertainty which to many persons seems to attend the 
collecting of the edible fungi is fostered by the many popular errors con- 
cerning the true nature of these plants and the means by which they may 
be identified. These mistaken notions, which often amount to superstition, 
are largely due to the fact that a large part of the development of these 
plants is hidden from view. Consequently their ways are shrouded in 
mystery to the average observer. Then, too, their sudden appearance 
coupled with the fact that they often grow in dark, damp places where 
most other plants do not thrive, lends to them an unnatural, strange . 
or uncanny aspect which may often prove a fertile source of suggestion 
to the superstitious mind. 

Thus it seems to be no uncommon belief that in some mysterious way 
- toads have something to do with them, hence the term toadstool, which 
suggests to the imaginative mind the picture of a toad squatting on top 
of one of these plants. It is to be very much doubted if any person ever 
saw a toad in such an unusual and uncomfortable position. Moreover 
many of them are incapable of supporting the weight of even the smallest 
toad, while others often grow where no toad has ever been. In fact there 
is no more foundation for such a belief than there would be for an idea 
that toads cause the growth of other plants near which they may happen 
to be found. 

One very common error in the use of these terms is that a mushroom 
and a toadstool are two distinct things, hence the oft repeated query, 
“How do you tell a mushroom from a toadstool?” To the surprise of the 
inquirer the answer of the botanist is that there is no difference. This 
leaves the matter in greater doubt than before. The person who is able 
to recognize one fungus as edible usually applies to it the term mushroom 
and calls all others toadstools; while another person may be familiar 
with the edible qualities of a number of kinds and use the same method 
of naming them. Thus it will be seen that what would be a toadstool to 
one person, would be a mushroom in the vocabulary of another, and with 
equal propriety in each case, therefore the synonymy of tbe two terms 
is established through popular usage. Moreover, no scientific distinction 
is made between these two terms. It is evident, therefore, that there are 
edible toadstool’ as well as poisonous mushrooms. 

This question is also suggestive of the prevalent idea that there is some 
short and reliable test or rule that can be applied and which like a lucky- 
stone, will guide its possessor in the selection of the good and the avoid- 
ance of the harmful kinds of fungi. Thus the collector of fungi for 
scientific purposes is often warned, by the persons whom he meets, against 
eating any of the specimens in his basket, while some sure and time 
honored formula is condescendingly proffered. The expressions of amaze- 
ment and incredulity on the faces of these persons when told that all of 
your specimens except, perhaps, two or three, are edible, are often amus- 
ing to see. 

Many otherwise well informed persons claim to be able to “tell a- 
mushroom” by some such test as the following: The cap must peel readily ; 
they are pink underside; they should not blacken a silver spoon in cook- 
ing; must have no disagreeable taste nor odor; should turn dark when 
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salt is sprinkled on underside; avoid those having bright colors, etc., ete. 
These are only a very few of the rules or so called tests that are supposed 
by many persons to enable them to discriminate between good and bad 
fungi. It is not strange that the terrible fatalities, that now and then 
occur from eating poisonous mushrooms, should be found among the 
ranks of those who have faith in the above means of discrimination. It 
is only to be wondered at that they do not occur more often, for while 
some of these rules might serve to exclude “The Deadly Amanita” and its 
noxious relatives, others are no more to be relied upon than is a horse- 
shoe over the door in an epidemic of smallpox. Furthermore, most of these 
rules exclude many of our choicest and most abundant food species of 
mushrooms. 

If then, there is no easy set of rules, no reliable test that will exhibit 
the danger signal, how is the novice to know when gathering the fungus 
offerings of woods and fields, that he is not placing himself in a fair way 
to become a subject for the coroner and the undertaker? 

The real question to be answered is, how can we learn to know the 
edible from the poisonous species of mushrooms and toadstools? 

The popular demand for some short and easy way to make this diserimi- 
nation, has often led to the adoption of some artificial means in lieu of 
the only safe and natural method, the use of the botanical characters of 
each fungus. It is desirable, therefore, in gaining a correct conception of 
the mushrooms and toadstools, to realize that each kind has certain 
definite characters which, when familiarized, admit of ready recognition. 
It is also a well established fact that some species of fungi are whole- 
some while others are poisonous. Thus it logically follows that if a 
person is familiar with the specific characters of any species of edible 
fungus, he may safely collect that species for food. This is the method 
pursued by many persons who know only one or two kinds, and so long 
as they have recourse only to those species with which they are familiar 
they incur no more risks than in the use of other articles of food. There- 
fore, a preliminary answer to the foregoing question would be, before 
using any mushroom for food, learn to recognize it by its botanical 
characters, or at least become so familiar with its appearance that it can 
be recognized under all circumstances. 

If, in addition to such information, the specific characters of the few 
poisonous kinds, apt to be met with, are also familiar to the mushroom 
hunter, an additional safeguard is assured, and one which will enable him 
to discard those species which are the most common cause of disaster. 
One of the most encouraging features of this subject, contrary to the usual 
supposition, is the fact that most of the species of mushrooms and toad- 
stools are either edible, or are at least possessed of no dangerous quali- 
ties. And fortunately the comparatively few species, which do possess 
a dangerous and poisonous principle, also have a structural character 
which when familiarized, admits of ready identification. 


VEGETATIVE OR EARLY STAGE OF GROWTH. 


To the ordinary observer, mushrooms and toadstools seem to be of 
spontaneous origin. This is not to be wondered at when we see them 
standing in profusion, where only a day or two before nothing but grass 
or bare ground was seen, or on going into the nearby woods, find a 
familiar log or stump covered with fungus excresences. But that which 

25 : 
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appears to come up in a night, is really the result of growth: that has 
occupied weeks and possibly months or years in its development. This 
vegetative part of the fungus, hidden from sight in the soil, rotting wood 
or decaying vegetable matter. is known to the botanist as mycelium, and 
to the mushroom grower as spawn. This mycelium consists of slender 
branching threads, delicate as the web that the spider spins, branching 
again and again, penetrating all parts of the substance in which it grows 
in search of food materials, and finally forming root-like strands or felted 
masses composed of interwoven threads. 


Bigure 2. Root-like strands of mycelium of the pear-shaped Puff-ball growing in rotten wood. 


Young puff-balls in the form of small, white knobs are forming on these strands. 
Natural size.—(Original.) 


These branching and:interlacing strands and threads of mycelium can 
often be found by overturning logs and rotting leaves in the woods where 
they sometimes appear, rivaling in delicacy and beauty the crystal tracery 
of Jack Frost’s breath on the window pane. Under the proper conditions 
of moisture and temperature and in the presence of materials that will 
furnish food, this growth of mycelium goes on with considerable rapidity 
and may cover considerable areas. 

Fungi differ from most other plants in, the fact that they have no leaves 
nor anything to do the work of leaves, consequently they are unable to 
assimilate the raw food materials of the soil and air, but must depend on 
animal or vegetable matter already formed. For this reason mushrooms 
and toadstools are found most abundant where such materials are in a 
state of decay, as about manure heaps, in fertile fields and meadows, 
among the decaying leaves and sticks in the forest, while logs and stumps 
furnish a favorite resort for many kinds. Indeed, this process of decay 
is largely due to the dissolving and absorbing action of the mycelium of 
fungi on the tissues of these substances. This effect is very noticeable 


o 


EXPERIMENT STATION BULLETINS. 195 


in those kinds which grow on wood. It is surprising to see how soon the 
fallen branch or prostrate trunk becomes the prey of the insidious and 
greedy mycelial threads of such fungi. 

This silent, unobtrusive growth of the mycelium continues until a 
sufficient development has been reached for the production of the fruit- 
ing stage of the fungus in the form of the mature mushrooms. Or, if 
but little moisture is present, this growth is correspondingly slow, being 
entirely checked when dry. On renewal of the water supply, as during 
a rainy spell, the mycelial growth is resumed. Soon little enlargements 
or knobs appear on the largest of the mycelial strands or at some portion 
of the mycelial system. These rapidly enlarge, fed from the connecting 
threads of the mycelium, until in many cases we can detect the form of 
the mature fungus into which they are to develop. If moisture is now 
plentiful and the temperature favorable, the succeeding stages are rapid, 
the small, closely packed cell-filaments of the little knobs rapidly expand- 
ing into those of the full grown fungus. 

This in brief, is the general process of development of the flesh fungi 
which comprise the mushrooms and toadstools. 


FUNGUS SPORES. 


The ultimate object of every fungus is spore production. These spores 
are microscopic bodies produced in immense numbers on the fruiting 
form of the fungus and so small and light that they float in the air as an 
invisible dust. Many of them fall on the ground near the place where 


Fig. 3. Big. 4. 


Figure 8. A few of the different shapes of fungus spores. Highly magnified. 
Figure 4. Mushroom spores germinating by sending out a slender germ-tube. —(Original.) 


they are produced and are washed into the soil or carried away by rains. 
Others are wafted away in every breeze, possibly carried for days on the 
wings of the wind, to be brought down at length, by dew or rain, long 
distance from their starting points. In this way they are carried to the 
ends of the earth. dusted into every crack and cranny, on every exposed 
surface of wood or humus, or cast upon some water’s surface. Like the 
seed, mentioned in the parable, many of them perish, but they are sown 
with a generous hand, and some are sure to fall into good ground. 

Those spores which find a favorable resting place may germinate by 
sending out, usually, a slender thread-like tube. which at once branches 
out in search of food materials. In this way the mycelium is established. 


. 
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STRUCTURE AND CLASSIFICATION OF FUNGI. 


If a small fragment of some fleshy fungus is examined with a micro- 
scope of high magnifying powers, it will be found to be made up of inter- 
woven, branching, tubular filaments, often with delicate partitions divid- 
ing the tubes into cells. Thus the body of the fungus is shown to be con- 
structed from the same kind of threads as the mycelium, in fact, it is a 
continuation of the mycelial filaments closely interwoven and often grown 
together. In the densest portions of some very hard fungi the mycelial 
filaments are not only interlaced and grown together, but are divided 
into short cells, by numerous cross partitions, while the walls are much 
thickened. In soft fungi the mycelial tubes are loosely interwoven and 
have thin walls with fewer partitions. / 


Fig. 5. Fig. 6. Fig. 7. 


Figure 6. Small portion from the stem of a Morel showing cell-filaments. Highly magnified. 

Figure 6. Small portion of a section through the spore-bearing layer (hymenium) of a mush- 
room which produces its spores on the ends of cells called basidia. (a) spores; 
(b) a basidium; (c) sterile cells. Highly magnified. 

Figure 7. Small portion of a section through the spore-bearing part of a Morel, in which the 
spores are produced in little sacks known as asci. (a) an ascus; (b) an ascus dis- 
charging its spores; (c) sterile cells. Highly magnified.—,Original.) 


Fungi are classified according to their various modes of spore pro- 
duction. The fleshy fungi belong in two great classes known as Basi- 
diomycetes and Ascomycetes. In the former class the spores are formed 
on the ends of little elongated cells called Basidia, while in the latter 
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they are formed in minute closed sacks known as asci. In most cases 
only certain limited portions of the fungus take part in this process of 
producing spores, these parts being covered with a thin layer of tissue 
called the hymenium or spore-bearing layer. This hymenium, therefore, 
is made up partly of basidia or of asci. This depending upon whether 
the species belongs to the first or to the second of the two classes 
mentioned. 

The Basidiomycetes are further subdivided into the Hymenomycetes, 
in which the hymenium is on some exposed part of the fungus, and the 
Gastromycetes in which the hymenium lines the interior of irregular 
cavities in the body of the fungus. 

The shape of the hymenium-bearing part is made use of in subdividing 
each class and group. Thus, in the Ascomycetes the hymenium is found 
covering the outside of clubs, wrinkles or ridges, spreading over flat 
surfaces and lining the interior of cups. While in the Hymenomycetes 
various forms of spines, clubs, gills and pores furnish a foundation for 
the spore-bearing layer. 


METHODS OF LEARNING TO RECOGNIZE EDIBLE FUNGI. 


There are three principal ways by which the beginner, who wishes to 
collect fungi for eating, may learn to know the edible kinds. First, the 
personal physiological test suggested in Wm. Hamilton’s book on edible 
fungi. This consists of chewing a very small piece of the fungus, whose 
edible properties we wish to determine, and then ejecting it without 
swallowing the juice. If no unpleasant symptoms arise within the next 
twenty-four hours, another very small piece is to be chewed and a little 
of the juice swallowed. Should no indications of poisonous qualities 
appear after another period of waiting, a slightly larger piece may be 
chewed and swallowed. If the piece used is not larger than a small pea 
no harm will result even if a poisonous species were being tested. In 
this way a person may learn to recognize certain kinds as edible and to 
enlarge his list of such species gradually. While this method may be 
followed with safety by a careful person, it is not especially recommended 
to persons who are not willing to make a physiological laboratory of their 
stomachs. 

The second method consists of learning the characters of edible species 
from some person already familiar with them, and while this is the best 
way in which to study the subject, only a few persons in the state are apt 
to have the benefit of a personal instructor who is at all competent to 
give reliable instruction along this line. 

Therefore, the majority of persons who wish to know some of the edible 
fungi will probably rely on the third method which consists of the study 
of carefully prepared figures and descriptions in books and bulletins. 

The writer recommends that the novice become familiar with a few of 
the commonest and most easily recognized kinds of mushrooms and that 
he gradually widen his acquaintance with these plants, thoroughly learn- 
ing the structural characters and habits of each until they can be readily 
distinguished. Do not be in too great a hurry to know all the edible species 
which grow in your neighborhood. The gardener does not learn to recog- 
nize all the varieties of vegetables in one season. However, a few 
new acquaintances may be gained each season if one has books and 
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pictures to refer to. Moreover, it is no more difficult to distinguish be- 
tween many of the common kinds of fungi than it is to learn to separate 
peaches from apples or potatoes from turnips. 

In this Bulletin the writer will confine himself to two groups of fleshy 
fungi which have been selected on account of the ease with which they 
may be identified, and because they do not contain any poisonous species. 


THE EARLIEST FUNGI. 


About the earliest mushrooms to be looked for are the Morels; those 
fungus counterparts of the Spring Beauty, the Dogtooth Violet and the 
Trillium, plants which are able to spring into early bloom by means of a 
stock of nourishment accumulated during the previous season. Thus 
these earliest species of fleshy fungi are able to appear as soon as the 
frost leaves the woods because they ‘have a mycelial system which became 
well established during the summer before, to be matured by the frosts of 
winter and awakened into activity by the warmth and moisture of spring. 

The Morels are so characteristic in appearance that when they are once 
identified it is an easy matter to recognize them ever after. And as none 
of them are known to be poisonous or disagreeable, they form one of 
the safest groups for the beginner to‘collect. 

On examining a specimen two parts are noticed,—a hollow stem of — 
varying slenderness, supporting at its apex a head or cap (the pileus), 
covered with wrinkles or ridges. These ridges branch and unite, thus 
forming pits of varying shapes and sizes. 

The spore-bearing layer or hymenium covers the sides of these ridges 
and is thereby largely increased in area. Under a compound microscope, 
a thin section through one of the ridges shows the hymenium to be com- 
posed of slender spore-sacks (asci) standing side by side, like blocks in 
a pavement. Fig. 7. As the spore-bearing layer matures the pressure 
becomes great enough to rupture the exposed ends of the asci when the 
spores are quite forcibly expelled. 

The spores, usually eight in each ascus, are mostly of an ochre yellow 
color when seen in a layer on white paper. They may be readily obtained 
from mature specimens by placing the cap on white paper and covering 
‘with a paper cone or box for a few hours. 

Several of the so called species of morels are to be found in Michigan. 
On account of their close resemblance most of these species are separated 
with much difficulty, even by the expert botanist. However, this enables 
the beginner to recognize them all the more readily as a group, and as the 
species are equally desirable for eating, the novice will not need to nee 
tate when the exact species is not recognized. 


The Two-Spored Morel. (Morchella bispora.) 


This morel derives its name from the fact that each spore sack (ascus) 
contains two large spores, while those of the other morels contain eight 
spores each. The pileus or cap is thimble-shaped, with the ridges running 
mostly from the top to bottom and it is fastened to the stem only at the 
very apex. Color, buff or brownish yellow, white underneath. The 
smooth, white stem is usually three or four inches tall, hollow, and often 
a little swollen near the base. The whole fungus is tender and fragile. 
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This is one of our earliest morels, often appearing with the onening of 
the pussy willows and the advent of the yellow warbler. It is also the 
rarest and most delicate member of its tribe, however, it sometimes occurs 
in considerable numbers, frequenting rather low, moist woods amid decay- 
ing leaves. 


Figure & Drawing of two-spored Morel (Morchella bispora). (a) cap or pileus; (b) stem, 
in section, about natural size; (c) an ascus containing two large spores; (d) a 
spore. Highly magnified.—(Original.) 
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Figure 9. Two-spored Morel amid its natural surroundings, —(Original.) 
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The Half-Morel. (Morchella Semilibera.) 


As its name implies, this morel has the lower half of the pileus free 
from the stem. The pileus is mostly conical in shape with longitudinal 
ridges and pits. The white stem is somewhat mealy or scurfy, hollow 
and often swollen at the base. This fungus is usually a little later than 
the two-spored morel, grows in similar places and is not usually common. 


a 


2 


=== 


Figure 10. The half-free Morel (Morchella semilibera). (a) cap; (b) stem, in section, about 
natural size; (c) an ascus containing eight spores; (d) a spore. Highly magnified. 
—(Original.) 


The Narrow Cap Morel (M. angusticeps) and the Conical Morel (Mor- 
chella Conica). 


These two morels are so nearly alike in many cases as to make it very 
difficult to separate them satisfactorily. In both species the cap is con- 
siderably longer than broad, in some cases very narrow and pointed, in 
others broadly conical. The ridges extend from base to apex, being con- 


26 
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Figure 11. The Narrow-cap Morel (Morehella angusticeps). Natural size.—(Original.) 


nected at intervals by smaller ridges and forming long, narrow pits. The 
pileus which possesses a brownish drab color, is wholly attached to the 
stem, thus having no free margin. The typical Narrow-cap Morel has a 
stem which is nearly as large as the cap in diameter and varying much 
in length, while in the true type of the Conical Morel it is considerably 
narrower than the cap. Both have whitish hollow stems which are often 
scurfy on the outside. They sometimes occur in orchards, but are apt to 
be found in the vicinity of black ash trees, in low woods and along their 


margins. They often appear early in April, even before frosts have 
ceased. 
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Figure 12. The Conical Morel (Morchella conica). Natura! size.— Original.) 


The Esculent Morel. (Morchella esculenta.) 


This is the common morel and the most abundant of its tribe. It is 
distinguished principally by the more rounded shape of the cap, and the 
irregular pits which are formed by the ribs extending in all directions. 
The color is greyish or leaden in young specimens, but changes to a buff 
in mature plants. They are found singly or in groups, frequenting the 
borders of woods, appearing along the lane, in old orchards, and in the 
vicinity of evergreen trees. A colony of them lifting their sponge-like - 
heads in the green grass is an inspiring sight to the fungus epicure who 
learns to look for them each season in the same haunts. 

All morels should be crisp and fresh when eaten. If they have been 
frosted several times or softened by rain and age they should be rejected. 
as they prove somewhat indigestible under these circumstances. 
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Fig. 13. Fig. 14. 


Figure 13. The Conical Morel. (a) a cap or pilcus; (b) stem. The right hand figure represents 
a lengthwise section. 
Figure 14. The Delicious Morel (Morchella deliciosa). Natural size.—(Original.) 


PUFF-BALLS. 


Puff-balls belong to one of the most interesting groups of fleshy fungi. 
Every person who frequents the fields and woods is familiar with the 
dust-filled, cotton-stuffed balls, which invite the attack of the small boy 
with a stick, but only the few are aware of the fact that they are a 
desirable and safe addition to the fungus bill of fare when in their early 
stage of growth. When in this condition they are quite solid and white 
inside considerably resembling cottage cheese in appearance. However, 
upon the first signs of discoloration and wateryness inside they should 
be rejected, for this is an indication of over-ripeness for eating. 


The Lead Colored Puff-Ball. (Bovista plumbea.) Fig. 16. 


A description of the development of one member of the group will 
suffice for all and for this purpose one of the small species has been 
chosen, the little Lead-colored Puff-ball. 

A warm rain almost any time during spring and summer months is 
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sure to bring this fungus into sight especially in sandy pastures. About 
‘one inch in diameter, it is nearly spherical in shape, quite smooth, and 
creamy inside and out. 

Be on hand, if you want them, for they are very apt to cater to the 
appetites of the greedy larvae of certain insects if left for many hours. 


Figure 16. The Lead-colored Puff-ball (Bovista plumbea). The left hand figure represents this 
fungus when young, the central figure shows the same in section, while the mature 
condition of the fungus is shown at the right. Natural size.—(Original.) - 


This fungus is covered with two layers or coats, the inner one thinfer 
and tougher than the outer. The cheesy interior portion is quite spongy, 

due to the presence of numerous minute, irregular cavities, each lined 
with a spore-bearing layer or hymenium. The thick walls surrounding 
these cavities are composed of interwoven mycelial filaments, seme of 
which are much branched and thick walled, while the others are slender, 
thin walled and are connected with the basidia, or spore-bearing celis, in 
the hymenium. As the puff-ball matures the white interior portion be- 
comes yellow or brownish and water soaked due to the melting of the 
basidia and thin-walled threads into a liquid condition. 

This moisture soon dries out. the color becoming darker, while the 
thick-walled branched threads remain as a cottony mass, dusted full of 
spores. In the meantime the outer coat of the puff-ball has cracked and 
fallen away leaving the inner one like a lead-colored paper bag. A small 
opening forms in the apex of this bag and the mature puff-ball is ready 
to be stepped on. 

Only a slight pressure is needed to send out a dark brown smoke-like 
puff of spore dust which quickly vanishes in air. The elastic property of 
the cottony stuffing causes the puff-ball to expand to its original size as 
soon as the pressure is removed and it is then ready for another squeeze. 


ane 


3 The Separating Puff-Ball. (Lycoperdon separans.) 

This is another puff-ball about the size of the foregoing one. Its 
outer coat is white at first and thickly covered with pointed warts or 
spines of the same color. This coating crumbles away in little frag- 
ments as the fungus ripens, thus uncovering irregular patches of the 
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inner coat which has changed from white to a yellowish brown. It also 
occurs commonly in fields, pastures and door yards during the growing 
season. 


The Cup-Shaped Puff-Ball. (Lycoperdon cyathiform.) Figs. 17, 21. 


Among the larger puff-balls the present species is perhaps the most 
common as well as one of the best for the table. When full grown it is 
about once or twice the size of one’s fist. It is usually in the form of 
a flattened sphere seated on a narrowed base. 

Phe covering, at first white, becomes stained with purplish hues as the 


The sur- 
About one- 


face is just beginning to crack open and to show purplish stains. 


Three specimens of the cup-shaped Puff-ball (Lycoperdon cyathiform). 
fourth natural size.—(Original.) 


Figure 17. 


fungus matures, cracking into somewhat angular areas and then flaking 
away when dry thus exposing the purple spore-mass. This the wind scoops 
out in time leaving only the cup-shaped base, the lower part of which 
does not change to a spore-mass (Fig. 21). Old pastures furnish a favor- 
ite place for this puff-ball where they sometimes occur in groups of sey- 
eral individuals. 
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The Engraved Puff-Ball. (Lycoperdon caelatum.) Fig. 18. 


This puff-ball is much like the preceding one in structure and behavior 
but can be readily distinguished by its larger size and the yellowish 
olive color of the mature spore-mass. The sterile base is sometimes the 
larger part of the fungus and is often anchored to the soil by a heavy 
root-like growth below. It is found in much the same places as the pre- 
ceding species. 


Figure 18. The Engraved Puff-bal] (Lycoperdon caelatum). About one-half natural size. 
—(Original.) 


The Giant Puff-Ball. (Bovista gigantea.) Fig. 19. 


The Giant puff-ball, a veritable fungus football, is not only the Goliath 
of its tribe but, when well developed, has no other rival in size among 
fungi. Thus marvelous stories are sometimes told about the dimensions 
to which this fungus occasionally attains. The largest specimens seen 
by the writer measured nearly sixty inches in circumference and 
weighed fifteen pounds; a fungus omelette for a whole neighborhood. 

Its surface when young resembles white kid leather while its resem- 
blance to a huge loaf of unbaked bread is very striking. How many of 
these fungus delicacies are kicked into oblivion every season by persons 
unfamiliar with their appetizing possibilities, there is no record to show; 
it suffices to say that the well informed fungus hunter would as quickly 
think of demolishing a basket of fresh eggs which he might happen to find 
as to destroy a good specimen of this fungus. 
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Like the two preceding puff-balls the spores of this species are dis- 
tributed by the wind after the breaking away of the outer layers. The 
enormous number of spores which one of these puff-balls contains is as 
much beyond comprehension as the number of flakes in a snow storm. 
It occurs during the summer in fields and pastures. 


Figure 20. The left-hand figure represents a vertical section through a young plant of the 
Gemmed Puff-ball, showing the cellular structure of the stem-like lower half. 
This portion does not change into a spore mass but remains after the spores are 
discharged from the upper part. The right-hand figure shows a vertical section 
through the young, or egg stage of an amanita, a very poisonous fungus which 
grows in woods and which might possibly be mistaken for a young puff-ball, if not 
cut open. This fungus forms just below the surface of the soil and finally bursts 
the outer covering sending up a parasol-shaped mushroom. Natural size. (Original.) 


The Gemmed Puff-Ball. (Lycoperdon gemmatum.) Fig. 20. 


This little puff-ball is often quite abundant in woods and about decay- 
ing wood lying on the ground. The upper part is somewhat spherical] and 
narrows into a stem-like base. The surface is adorned with little pointed 
warts which fall away at maturity leaving the surface marked with slight 
indentations. It is avout one and one-half to two inches in height but 
sometimes makes up in numbers what it lacks in size. Thus in one case 
the writer found an area of several square yards, in a rather low woods, 
which was so thickly covered with these little puff-balls that it was 
almost impossible to cross it without treading on many of them. At first 
entirely white they become yellowish brown throughout, the spores escap- 
ing when mature through a small opening in the top. 

Several other species of puff-balls are sure to be met with in our state 
by those who hunt mushrooms, but as they do not differ much in structure 
or edible qualities from those already described it seems unnecessary to 
give them special mention in this connection. 
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RECIPES. 

Collecting.—In collecting morels and puff-balls, or any other fungi 
intended for eating, discard all specimens that are overmature or in- 
fested with larvae. Puff-balls should be perfectly white inside when 
broken open. Yellowish stains in the center or near the base are signs 
of approaching ripeness and although not necessarily poisonous in this 
condition they develop bitter or unpleasant flavors, unfitting them for 
use as food. If dirt and adhering soil be removed when the plants are 
being collected much trouble in washing them clean may be avoided. 
Cooking. 

A great many ways have been followed in the cooking of edible fungi; 
in brief they are adapted to almost any treatment given to the oyster. 
Thus théy may be stewed, baked, fried, broiled and escalloped, and made 
into croquettes or patés. Certain kinds, however, are treated in ways 
better suited to retaining or bringing out their natural flavors. 

The following recipes have been selected as being specially adapted to 
the morels and puff-balls: 


Morels. 

Fried.—Wash, drain, roll in flour, fry in butter or fat, : serve hot. 

Stuffed. —Select the freshest specimens, open the stems at the base, 
wash carefully and wipe, fill with veal stuffing, anchovy, or any other rich 
stuffing, close the ends, bake or dress between thin slices of bacon. Serve 
with a sauce. 

Simple and dainty.—Split the morels lengthwise, wash, drain, fry light- 
ly in butter about twenty minutes, season and serve on hot toast. 
Puff-Balls. 

To fry.—Remove the outer rind, slice, dip into beaten egg, then into 
bread crumbs, fry until lightly browned in butter or fat as for French 
toast. A batter of milk and egg may be used in which to dip the slices 
before frying. Serve on a hot plate. 

To stew.—Cut into small pieces, boil for fifteen minutes in a little 
water, pour off the water, dust with a little flour, add a small quantity of 
milk or cream with butter, salt, pepper, and lastly a little chopped pars- 
ley, stew slowly for five minutes, serve. They may also be used in pAtés. 
—MclIlwane. 

Salads.—These may be made from the puff-balls, either raw or stewed. 
by mingling with any of the usual salad materials. Use the ordinary 
salad dressing. 


Figure 21. The Cup-sha Puff-ball. The wind scoops out the dry spore-mass and leaves the 
sterile cup-like base. —(Original.) 
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VEGETABLE AND BUSH FRUITS. 


BY L. R. TAFT AND M. L. DEAN. 
Bulletin No. 209. 
BHANS. 
POLE VARIETIES. 


se 
Cluster Wax, from D. M. Ferry and Co., is a bean of superior quality. 
The pods are very tender-and remain in edible condition much longer than 
most varieties. It is a valuable bean for its class and is very productive. 


Golden Lazy Wife, from Wm. Henry Maule, is a very prolific variety. 
The pods are a bright golden color, very numerous and of good quality. 


Nox All, from the same seedsman, is a green-podded sort and has some 
merit. 


Royal Corn, from the Livingston Seed Co., is a productive bean of 
good quality. The pods are very tender. 


Southern Prolific and White Crease, were both received from D. M. 
Ferry and Co. White Crease seems to be a selected strain of the White 
Pea bean and is a valuable variety as a dry shelled bean. Southern 
Prolific has tender pods and snaps readily but it is not superior to many 
of the standard sorts. 


Worcester Pole, originated at Worcester, Mass., and is prized by 
market gardeners for its productiveness. Its quality is good and it has 
a long edible maturity. The beans are not clear white but are of good 
flavor as shelled beans. ; 


BUSH BEANS. 


This class includes a large number of varieties of good quality. 
The Valentine type stands at the head for green pods and the Wax or 
Butter beans for yellow-podded sorts. 


Brittle Wax, from Burpee, is a very productive green-podded variety. 
The pods snap readily and have a mild flavor. 


Bountiful, from Henderson, is all that its name implies as to its pro- 
ductiveness. .The pods are long, large, stringless and of a bright green 
color. 


Coffee Berry, received from the Great Northern Seed Co., is a mere 
novelty, of no especial value. The kernels are small and light colored. 
The vines grow about two feet high. 
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' Double Barreled Wax and First in the Market were received from D. 
Landreth and Son. First in the Market is a quick maturing green-podded 
sort of medium quality, but the edible period is very short. Double 
Barreled Wax is a selected strain of the wax type of good quality. The 


pods are broad and thick and do not become tough. 


Giant Podded Stringless, from Maule, is a good green-podded sort. 
It is very productive and the pods are large, long and meaty. A good 
mid-season variety. & 

Jones Stringless, from D. M. Ferry and Co., has white seeds and is of 
excellent quality for an extra early variety. 


Knickerbocker, Longfellow and Market Wax were all received from 
Peter Henderson and Co., New York. Knickerbocker and Longfellow 
are green-podded and of good quality. Market Wax is a good wax sort. 


North Star, from Great Northern Seed Co., is a green-podded snap 
bean of good quality. The pods are long, tender and mature very early. 


Pencil Podded Wax, Powell’s Prolific and Quarter Century were re- 
ceived from Livingston Seed Co. The Pencil Pod is a wax bean of 
standard quality. Powell’s Prolific is an abundant bearer, but the pods 
are a little tough. Quarter Century is a bush Lima but did not mature 
this season. 


Sunshine Wax, from Bolgiano and Son, is a carefully selected strain 
of good quality. The pods are bright colored, tender and pleasant. It 
is a good, medium-early variety. 


Trucker’s Delight, from Holmes, is a Lima of considerable promise. 


Levianthium, from Henderson and Co., is another choice Lima, but 
the weather was so wet that none of the Limas matured sufficiently to 
show their quality. 


CABBAGES, 1902. 


About the same varieties of cabbage, cauliflower, kale, kohlrabi, broc- 
coli and Brussels sprouts were grown as in 1901. The season was such 
that many of the plants failed to head and a poor trial resulted. The 
broccoli developed some very fine heads equal to any of the cauliflower 
in quality. 

The list of early varieties of cabbage included All Head, Early Jersey 
Wakefield, Etampes, Express, Henderson’s Early Summer and White 
Giant from Vaughan Seed Co. Alpha from Currie Bros.; Base Ball, 
Flat Head, No. 78 and Stonehead from Burpee; Charleston and Early 
Drumhead from D. M. Ferry Seed Co.; Earliest from Gregory; Cracker 
Jack from Maule; Drumhead and Large Early Jersey Wakefield, from 
Dreer; Sure Crop from Mills. 

)There were several varieties that matured good heads early in the 
season. Base Ball and Cracker Jack were two varieties to develop the 
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earliest heads but they were very small. Etampes,. followed by Farly 
Jersey Wakefield and Henderson’s Early Summer are varieties of good 
quality that can be relied upon. 

White Giant produced some very large heads of extra fine quality. It 
was a little later than Henderson’s Early Summer. 

With the medium and late varieties better results were secured than 
in 1901. 

Succession and Autumn King for medium, and Flat Dutch and Mam- 
moth Rock Head for late, will generally prove satisfactory. 

The American Drumhead Savoy gave some excellent heads of this type 
of cabbage and its culture should be encouraged. The quality is supe- 
rior to the smooth leaved sorts. 

The Brussels Sprouts were of better quality than in 1901. The small 
heads were solid, tender and of good flavor. 

Some choice heads of cauliflower were grown of several varieties in- 
cluding the Erfurts and Snowball. 


LETTUCE. 


The test included the new varieties or novelties sent out by the differ- 
ent seedsmen, as well as most of the old kinds. The tests were made in 
the open ground. 


All Heart, from Dreer, is a large, coarse-growing variety of the head- 
ing type. When given plenty of room in the row, the heads are large 
and attractive. The heart is tender and mild-flavored. It is of choice 
quality but, if crowded in the row, the heads are small and tough. 


Continuity, Russia and No. 903 are three varieties from W. A. Burpee 
and Co. Continuity is a large, solid-headed sort having a tender, mild- 
flavored center. The outer leaves are thick, rather dark green and com- 
pletely cover the heart. It is a good mid-season sort. Russia and No. 
903 did not develop any traits of special value. 


Crumpled Leaf, from R. and J. Farquhar and Co., is a large, heading 
sort. The foliage has a very dark green color and is coarse, requiring 
much room in the row. The heads are of good quality and mature early 
for so large a variety. 


Crystal Head is a very quick maturing variety for so large a sort. The 
heads are of superior quality. 


Density. Immensity, Precocity and Express were received from Peter 
Henderson and Co. Express is a medium-sized, close-growing lettuce 
of the Cos type. Precocity is a small, quick-maturing head variety. 
Density follows it in-season, but is not as compact and has colored 
bordered leaves making it very attractive. Immensity has very large. 
coarse-growing heads, but they are compact and of good quality for such 
large heads. They make a good succession of head varieties. 


Elliott’s Leviathan, from Elliott and Sons, as last season, proved to be 
a valuable heading sort. 
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Rawson’s Hot House was received from the same parties. It is a 
standard among the forcing varieties and is also a choice heading sort 
for garden culture. 


Farmer’s Pride, Golden Heart and White Loaf are three varieties 
received from J. Bolgiano and Son. They are all heading sorts and of 
good quality, making a good succession through the season in the order 
named. 


Kaiser Wilhelm, Peer of All and Sunset were received from J. A. Salzer 
Seed Co. Kaiser Wilhelm is a very large heading sort. Peer of All is of 
medium size and very attractive, having a bronze red tint to the outer 
leaves. Sunset is small and dark green in color. The quality of all 
three is desirable. 


Mammoth Black-Seeded Butter, from Livingston’s Seed Co., is a stand- 
ard for a large-growing, delicately blanched head lettuce. The rot 
bothered it some this season. 


Pan American and Tender and True were sent out by F. B. Mills. Pan 
American is a heading sort. Tender and True is a loose, crinkled-leaved 
sort. They are both of good quality. Tender and True matures early 
but the seed stalk starts soon so that the edible period is very short. 


Silver Anniversary from W. H. Maule, Sterling from Northrup, King 
and Co., Unrivaled from J. A. Bruce and Co., and Unsurpassed from D- 
Landreth and Sons are all heading varieties of some merit. 


Grand Rapids Forcing was the leading open-heading sort grown. 


The head varieties were somewhat troubled with the rot this season, 
especially the larger sorts. The quality of the head varieties is superior 
to the open sorts but, in Michigan, the demand is for the Grand Rapids 
type in the garden, as well as for forcing. 


Twenty-four varieties of peas were grown in 1902, including some of 
the common or standard varieties and some others that are types care- 
fully selected from the older varieties and given new names. 


Alaska, from D. M. Ferry and Co., is a standard early variety. It is 
very productive and matures evenly. 


American Wonder, Hosford’s Market Garden, Champion of England 
and Stratagem were all from the above seedsman and are varieties of 
superior quality, following each other in season. 


Athlete, from Rawson, showed a tendency to run to vines. The pods 
were scattering. It is a medium-late variety and the peas are of fine 
quality. 
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Blue Beauty, from Thorburn, is quite productive. The vines are about 
two feet high; pods three inches long by one-half inch wide and contain 
six plump, sweet, tender peas. 


Bloomsdale, from Landreth and Sons, is quite tall and runs to vines. 
The pods are numerous and well-fillea. Matures about the same season 
as Stratagem. 


Dwarf Jumbo, from Salzer, was very slow to germinate. The vines 
are about eighteen inches high; pods few but large and filled with peas 
of the highest quality. 


Dwarf Telephone, Rough Rider, Scorcher, Tom Thumb and Wife’s Pin 
Money were all received from John A. Salzer. Dwarf Telephone made 
about one-half the growth of Champion of England but matured nearly 
at the same time. The peas are of superior quality. Rough Rider was 
of the Market Garden type, but lacked in productiveness. 


Tom Thumb has a small low-growing habit. The vines are spindling; 
pods scattering and the peas are of only medium quality. Wife’s Pin 
Money resembled Champion of England in growth and quality. The pods 
are numerous and the peas superior in quality. Scorcher is a quick- 
growing variety of great productiveness, but only medium in quality. 


Giant Podded Sugar Pea, from Elliott and Sons, and Giant Podded, 
from Livingston, were nearly identical. They are both good varieties. 


Giant’s Favorite, from the Great Northern Seed Co., has been grown 
here several times. It seemed to be true to type, productive and of good 
quality. Matured at the same time as Champion of England. 


Philadelphia Extra Early, from Thorburn, was one of the first to 
reach edible maturity. The vines are productive and the peas are of 
medium quality for so early a variety. 


Perpetual and Prodigious, from Maule, are two tall-growing varieties 
of superior quality. Perpetual lacks in productiveness and has a long 
edible maturity, but Prodigious is very productive and the quality of 
the peas unexcelled. Medium to late in season. 


Reliance, from Henderson, is a tall, rank grower, quite prolific. Pods 
well filled with choice peas. It is a medium to late variety. 


Surprise, from Henderson, as previously stated is a productive, valu- 
able variety for market garden purposes. It matures early and evenly. 


Teddy Roosevelt, from Northrup, King and Co., is a very desirable, 
large-growing variety. The vines are vigorous and productive and the 
peas are of the choicest flavor. They are about the same in season as 
Champion of England. 
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SWEET CORN. 


The thirty varieties of sweet corn included a few of the standard kinds 
and some of the leading new sorts. 

The Mammoth Cory holds its place among the quick maturing sorts, 
although it is not strictly a sugar corn. 

Champion and Early Evergreen are good varieties for second early. 

Country Gentleman should be included in every collection, and Stowell 
or Mammoth usually lead for late varieties although some of the newer 
sorts that are selected strains from the older ones are of equally choice 
quality. 


Baltimore, from Turner and Co., Baltimore, Md., matured in-about 
eighty-five days. The stalks averaged about five feet in height; ears six 
inches in length and contained ten rows of kernels. The kernels were 
short and lacked in quality, but it is a quick growing variety. 


Banana, from Farquhar, was about ten days later than Baltimore. The 
size and habit of growth were about the same but the quality was better, 
the kernels being sweeter and more tender. 


Cosmopolitan, from W. A. Burpee and Co., is a good addition to the 
list of early varieties. It reached edible maturity a few days later than 
Baltimore. The ears are longer, averaged twelve rows and the kernels 
are broad, deep and of superior quality. 


Don, from Weeber and Don, is of good quality for a medium-early 
variety. 


Evergreen Early, from D. M. Ferry and Co., and Dobson’s Evergreen 
Early, from J. C. Vaughan Seed Co., are nearly identical. The ears are 
long and well-filled with broad, deep, tender, sweet kernels. They aver- 
aged one ear per stalk. They are choice mid-season varieties. The ears 
averaged nearly a pound in weight. 


First Crop, from Farquhar, and First of All, from Salzer, are small- 
growing varieties of the Cory type. The stalk and ears are small. First 
of All matured five days earlier than First Crop, which was edible in 
ninety days from planting. 


Ford, from Ford Seed Co., is of the same type as First Crop and closely 
resembled it in every detail. Its early maturity is its most valuable 
trait. ai 


Malakoff was received from the same source. It is a small, quick- 
maturing variety from Central Asia. The ears are small and short. 
Stalks only about three feet high. It reached edible maturity one of 
the first in the list, but the quality is poor. 


Giant and Giant Improved are two varieties from W. H. Maule. Giant 
is classed as one of the desirable medium early varieties. The ears are 
good sized, symmetrical and well filled with choice kernels. Giant 
Improved is some later and the ears are larger but the quality is about 
the same. 
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Honey, from the Ford Seed Co., is quite a novelty. The stalks, leaves 
and many of the husks are dark red. The cob is usually red, but the 
kernels are a rich cream white, of good flavor. The ears are small. It 
matured in about 105 days. 


La Crosse, from J. A. Salzer, is a medium early variety much like 
Mammoth Cory. 


Market Early, from both Ferry and Vaughan, matured among the first 
varieties. They are identical in type and of medium quality. 


Melrose, from Thorburn, is a variety of good quality. It has been 
previously described. 


Metropolitan, from Henderson and Co., was about ten days later than 
Cory. The ears averaged about six inches in length and contained twelve 
rows of kernels of medium quality for an early sort. It is productive 
and a strong grower. 


Neck, Red Cob and White Cob were received from J. Bolgiano and 
Son. Neck is a quick growing variety of medium quality.. White Cob 
comes next in size and maturity, and Red Cob is a larger late sort of 
good quality. The latter has colored cobs. They are all of good quality. 


Peep of Day, from Vaughan, is an extra early dwarf variety. It 
usually smuts badly and its only value is as an extra sort. 


Perry’s Hybrid, from Perrys: is a corn of excellent quality for a second 
early. 


Premo, from both Bruce and Holmes, was identical. It is a medium 
early variety of some value but the ears are small. 


Ringleader, from Rennie, reached edible maturity only five days behind 
the earliest sorts. It is an eight-rowed variety of medium quality for 
an early corn. 


POTATOES. 


One hundred twenty-five varieties of potatoes were grown in 1902, fifty 
of them being early and the balance late varieties. The seed was nearly 
all grown here. A few varieties being obtained from the following 
parties: ; 


Farmer Seed Co., Faribault, Minn. Arcadia and Lakeside Champion. 
F. B. Mills, Rose Hill, N. Y., Heavy Weight, Nameless and All Seasons. 
D. Landreth and Sons, Philadelphia, Pa., Prince Edward. 

Wm. Rennie, Toronto, Can., Rose of the North. 

Vaughan Seed Co., Chicago, Ill.. Hewes. 

Wm. 8. Huntington, Owosso, Michigan, A quantity of Seedlings. 


From the sub-station at Chatham, in the Upper Peninsula, a quantity 
of potatoes were received, some of which had been pitted, a part kept 
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in an ordinary cellar and the remainder had been left in the field without 
digging. The ground was deeply covered with snow all winter, which 
prevented any injury to the tubers from frost. These lots were planted 
side by side, but there was no difference in germination or growth, show- 
ing that if the ground is thoroughly protected by snow. potatoes are not 
injured when left until spring. As a general practice, it would be 
hazardous except in the extreme north. 

The season was so wet and cold that the late varieties made a rather 
poor showing. The potato blights were quite troublesome in some locali- 
ties but by thorough spraying with Bordeaux mixture, the crop was very 
free from these diseases. The tubers were very free from scab, the seed 
having been treated with the corrosive sublimate treatment. The notes 
will only include some of the best of the newer varieties and those grown 
this season for the first time. The new varieties are as follows: 

Arcadia is one of the most promising. It yielded 251.38 bushels per 
acre. The vines are upright, rank growers, tubers oval to roundish, 
flattened in shape. The color is a delicate pinkish white, eyes shallow, 
giving them a smooth surface. The quality is good. It matured among 
the earliest varieties. 


Hewes yielded 290.26 bu. per acre. The vines were strong growers and 
the tubers are of good quality and are well bunched in the hill. It is 
of the Ohio type in season, growth and form. 


Prince Edward, is of the Rose type and gave a yield of 155.49 bu. per 
acre. The tubers are of good quality and resemble the Early Rose in 
shape and color. but the vines are not as strong growers. They matured 
a little later than the Early Ohio. 


Rose of the North gave the third heaviest yield (451.94 bu. per acre), 
among the early varieties. It is not a strictly early sort but ranked as a 
second early. The tubers are elongated, little flattened; eyes shallow, 
slightly pink in color. The vines are branching. thrifty growers and 
mature very evenly. The quality of the tubers is excellent and they 
appear to be good keepers. 


Among the early varieties or those ripening with Early Ohio. are 
several promising sorts. 


Coles is a very attractive and desirable early sort. It has been grown 
here three years and gives an average yield of 225.89 bu. per acre. In 
1902 it yielded 300.62 bu. per acre. 


IXureka received from Burpee in 1902, averages 272.06 bu., yielding 
378.37 bu. in 1903. It has a clear white slightly netted skin. 


Michigan still holds its place as one of the leading early white potatoes. 
In 1903 it yielded 372.19 bu. It has been grown here seven years and | 
gives an average yield of 212.49 bushels per acre. 


Minnehaha shows an average for five years of 229.6 bu. In 1902 it 
produced 360.22 bu., but the tubers were rather irregular in shape. 
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Norwood was received from Rawson in 1901 and is a choice variety. 
It yielded 217.69 bu. in 1901 and 279.89 bu. per acre in 1902. 


Salzers Early is not a heavy yielder, but it is one of the quickest 
maturing red varieties in the list. The yield for 1901 was 161.88 bu.; in 
1902, 181.14 bu. per acre. 


Silver Crown stands among the leaders, both in quality and quantity. 
Sunlight is very similar. They are two very desirable early white varie- 
ties. Silver Crown gave the heavier yield (1901, 180.12 bu.; 1902, 378.38 
bu.) while Sunlight gave 215.10 bu. in 1901 and 264.34 bu. in 1902, an 
average slightly in favor of Silver Crown. 


Triumph averaged 284.72 bu. per acre for the past two years, yielding 
395.81 bushels in 1902. It is a promising variety. 


MEDIUM AND LATE SORTS. 


All Seasons, is a mid-season variety, with a yield of 259.16 bu. per acre. 
The tubers resemble Early Rose, oval in form with pink markings and are 
of good quality. The tops are upright, with a spreading habit. 


Heavy Weight, is of the Carman type. The tops are strong, upright 
growers. The tubers are well bunched in the hill, white, regular, oval, 
slightly flattened, very smooth and white. It is an attractive variety but 
no better than many others of the same class. 


Lakeside Champion is said to have originated in the western part of 
Michigan. The yield (168.45 bu. per acre) was not large, but the tubers 
which are elongated, and of good size are of fine quality and fairly 
attractive. 


Among the second early varieties, the new Early Carman is prominent. 
It ripened soon after the early sorts and yielded 388.74 bu. of very smooth, 
white potatoes. 


Daughter of Rose was slightly later. The yield was very promising 
(456.13 bu.) but the tubers were uneven and rough, Rose colored. 


Trish Cobbler (435.40 bu.) holds its place as a second early, ripening 
only about ten days later than Early Ohio. 


Early Peachblow (263.97 bu.) was a few days later than Irish Cobbler 
and gives an average of 193.96 bu. per acre for seven years. 


Pioneer matured nearly with Irish Cobbler and yielded 414.65 bu. The 
tubers are smooth and of the best quality. Very promising. 


LATE VARIETIES. 


Among the late varieties there are a large number that resemble Carman 
No. 3, and many appearing to be either selections or seedlings from that 
variety. The list includes Battles Best, Dewey, Free Silver, Free Trade. 
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Good Times, Mark Hanna, McKinley and Million Dollar, all of which 
are nearly identical in growth and yield. 


Cannon Ball represents the large round. red class and is a heavy 
yielder. 


“ California Russet is a true russet potato and in such wet seasons as 
1902, seems to be more immune to the rots than the white varieties. 


Enormous, Commercial and Hilers Choice are of a rougher type and 
have pink markings. The late varieties gave average yields ranging from 
190 to 400 bu. per acre. 


TOMATOES, 1902. 


One hundred varieties of tomatoes were tested in 1902. About one hun- 
dred plants each of Beauty; Dominion Day, Ignotum, Lorillard and 
Trophy were grown to single stems and trained to stakes about four feet 
high with very good results. The fruit was larger, at least two weeks 
earlier and very free from the (cladosporium fulvum) rot which usually 
attacks the tomato in wet seasons. The staking method is one of the 
best ways to grow tomatoes of superior quality. The extra labor con- 
nected with this plan is in setting the stakes, pinching out all laterals 
and tying up the plants, which can be quickly done if attended to. 
Cultivating can be done much better and the plants can be set closer 
than when planted in the ordinary way. 


Aristobright, Dandy Dwarf, Multi Colors and Royal Colors are novel- 
ties sent out by the Livingston Seed Co. last year as numbers 1, 2, 3, and 
4. They are described in Bulletin No. 196 and are of no value. Many 
of the newer sorts are so nearly identical it is difficult to note any dis- 
tinguishing characteristic. 

Bolgiano’s Best, from J. Bolgiano and Son, Baltimore, Md., has vines of 
arank, spreading habit. It is a medium early variety. Fruits bright red, 
firm and solid, but with a tendency to be slightly rough. 

Acme, early, medium size, purple, rather rough. Very productive. 

Advance, extra early, small to medium, bright red, very smooth. Good. 


Atlantic Prize, early to mid-season, medium size, bright red, slightly 
rough. 


Beauty, second early, medium to large, purple, smooth, very desirable. 
Belmont, mid-season, medium to large, Trophy type, bright red, smooth. 


Ee of All, mid-season, large, bright red, nearly smooth, productive. 
- Good. 


Bird, early, small, dark red, smooth, very productive. 
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Brandywine, mid-season, medium to large, red, smooth. 
Bright and Early, early medium, small, bright red, little rough. 


Brintons Best, mid-season, medium size, red, usually smooth, firm and 
solid. 


Buckeye State, mid-season. medium to large, purple, somewhat rough. 
Combination, mid-season, large, rough, bright red, heavy yvielder. , 
Cream City, mid-season, medium to large, purple, little rough. 3 
Crimson Cushion, medium to late, large, purple, smooth, very desirable. 
Crimson Robe, mid-season. large, purple, little rough. 

Cumberland Red, mid-season, large to very large, red, rough. 
Daybreak, mid-season, medium size, red, roagh. 


Democrat, mid-season, medium size, purple, nearly smooth. desirable. 


Dominion Day, mid-season, medium to large, red, nearly smooth, 
excellent. 


Dwarf Aristocrat, mid-season, medium size, red, little rough. 
Dwarf Champion. early to medium, large, soiid, purple, smooth, choice. 
Earliana, extra early, small, red, little rough, choice, early 
Enormous, medium to late. very large, red, rather rough, coarse. 
Excelsior, mid-season, medium size, purple, smooth, attractive. 
Favorite, mid-season, large, purple, smooth, firm, good shipper. 
Fordhook, mid-season, medium size, purple, smooth, attractive. 
Freedom, early, small to medium, regular, scarlet, little rough. 
Frogmore, mid-season,’ medium size, purple, smooth, pulpy. 
Great Mississippi, medium, large. red, rough, coarse, productive. 
Ignotum, early medium, large, red, smooth, choice quality. - 


Ignotum Potato Leaf, mid-season, medium to large, purple, smooth, 
excellent. 


Long Island, mid-season, large, red, smooth, very productive. 


Long Keeper, late, medium to large. purple, little rough. 


Se . 
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Lorillard, early to mid-season, small to medium. red. smooth, choice 
for forcing. 


Magnus, late, large, red, rather rough, very productive. 
Mayfiower, early medium, small, red, rough, very productive. 
Minnesota, extra early, small, purple, smooth, a choice extra early. 


Money Maker, mid-season, medium, red. rough. 

New Imperial, mid-season, large, purple, smooth, very choice. 

Northern Light, early, medium size, red, smooth. productive. 

Optimus, mid-season, large, red, smooth, valuable. 

Perfection, early, medium size, purple. smooth, regular, productive. 
Ponderosa, late, very large, purple, smooth to rough, valuable. 
~ Ponderosa Early, early, large, paenie smooth. A choice selected strain. 
Quarter Century, Pere large, purple, smooth, desirable. 
Quicksure, extra early, large, red, rough, very productive. 

Red Granite, mid-season, medium size, purple, little rough. 


Richmond, early to medium, small, red, rather rough. 


Rosalind, mid-season, medium size, purple, usually smooth, solid, 
desirable. 


Royal Red, mid-season, large, red, little rough, very productive, choice 
quality. 


Ruby. early, small to medium, red. smooth, fine quality. 

Shippers Delight, late, large, purple, little rough, desirable. 

Stone. mid-season, medium size, red, smooth, solid, very desirable. 
Ten Ton, mid-season, medium to large, red, smooth, of some value. 
Thorburn Novelty, mid-season, large; round, red, rather rough. 
Trophy, mid-season, large, dark red, smooth, solid, standard. 
Truckers Favorite, mid-season. large, oval, smooth, red, solid, choiee. 


Twentieth Century, mid-summer, large, purple, little rough. 
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PRESERVING AND PICKLING SORTS. 
Clusterosa, mid-season, small, yellow, pear shaped. 
Egyptian Yellow, mid-season, medium size, yellow, rough. 


Golden Prize, mid-season, medium size, yellow, smooth, one of the 
best. 


Lemon Blush, mid-season, medium size, yellow, smooth, desirable. 
Sumatra Egg, mid-season, small, yellow, rough. 
White Apple, mid-season, small, white, smooth. 
Yellow Pear, mid-season, small, yellow, smooth. 


Yellow Peach, mid-season, small, yellow, rough. 


NEW VARIETIES. 


Boston Market, from R. and J. Farquhar and Co., is a very popular 
variety with eastern truck gardeners. It is very productive and medium 
early. The fruit is large, bright red, slightly corrugated about the stem, 
but smooth at the apex. It is solid, firm, and of excellent flavor. 


Buckeye, from Landreth, is a large, smooth, red variety of good quality. 
It is very productive and seems to be identical with Livingston’s Buckeye 
State, received from Vick’s Sons. It is a very showy variety and is solid 
and smooth for so large a sort. 


Burbank Preserving, received from Burpee. is a very small upright 
growing variety. The fruits grow in clusters like currants and are espec- 
ially valuable for preserves. 


Cardinal, from Salzer, is a spreading variety of great productiveness. 
The fruit is of a desirable size, bright red, firm and of good flavor. 


Challenge, received from Mills, seemed to lack in productiveness, 
although the excessive growth of vines might be due to the wet season. 
The fruits were fairly smooth, bright red, and a little soft. In a dry 
season, the quality would probably be much improved. 


Climax, from Burpee, is a medium-early purple variety of choice quality. 
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The vines are of moderate growth but carry a good amount of fruit. A 
choice sort for its season. 


Crimson Whirlwind. from Salzer, is a very large red variety. The 
vines are strong and vigorous, but the fruit failed to properly ripen this 
season, or to develop any promising characteristics. It seemed to be 
rather rough. 


Duke of York, from Bolgiano & Son, has vines averaging five feet in 
length with a spreading habit, which were loaded with fruit. The toma- 
toes are a bright, dark red color nearly purple, rather rough at the stem, 
but smooth otherwise. They averaged 6.25 ounces in weight and were 
firm and of fine flavor. Apparently rather late. 


Dwarf Searlet Champion, from Vaughan, seemed to be a selected strain 
of Dwarf Champion. They are attractive, productive and of good quality. 


Early Leader, from Vick’s Sons, is a quick maturing productive vari- 
ety, but the fruit is too rough to be desirable. It is very similar to 
Vaughan’s Earliest. 


Early Tree, from the Great Northern Seed Co., is a dwarf variety. The 
fruits are regular, slightly seamed, red. and of good flavor. 


Eclipse, from Weeber & Don, is a quick maturing, red variety of high 
quality. The vines have a spreading habit and average about four feet in 
length. The fruits average 4.18 ounces in weight, and are attractive in 
color and their smoothness and quality make them a most desirable early 
sort. They are said to be especially valuable for forcing. 


Essex, from Farquhar & Co.. is an early variety of some value, but it is 
not equal to the Eclipse. The fruits are bright red and fairly smooth. 


Eureka, from Holmes, is an early, red, smooth variety, nearly identical 
with Essex. They resemble Ruby. 


Fifty Day, from Salzer, is a dwarf, purple, smooth variety and it is 
nearly identical with Early Minnesota. 


Futurity, Giant Everbearing and Illinois. were all received from the 
Great Northern Seed Co. Futurity is a large, red, smooth variety of good 
quality. It is much like Trophy. Giant Everbearing is an extra large, 
red variety, rather rough and coarse, and too soft to be of much value. 
Illinois is a medium-sized, purple, smooth variety that is both attractive 
and desirable. 


Large Early and Matchless were received from W. A. Burpee & Co. 
Large Early is truly a large, early maturing, purple sort. The vines are 
vigorous and productive. The fruit is smooth and attractive but rather 
soft. This fault may be due partially to the wet season. Matchless is a 
bright red variety that is much liked in some sections. They are pro- 
ductive, smooth, solid and meaty, and ripen well through the season, 
beginning with the second early kinds. 

29 


226 STATE BOARD OF AGRICULTURE. 


Marvel and Table Queen were from Dreer. Marvel is a smooth, red 
variety of good quality. Table Queen is purple and is inclined to be a 
little rough about the stem, but the flesh is firm, solid, meat has a pleasant 
flavor. They are both strong growers and quite productive. 


Melrose, and Waldorf were received from Holmes. Melrose is a quick 
growing and early maturing purple variety. The fruits are smooth and 
of good quality, but not numerous. Waldorf is very similar, except that 
the color is more of a rose tint and the season is a little later. It is more 
productive and the quality is about the same. 


Michigan, from Ferry, is a choice second early variety. It is productive, 
smooth, meaty, of good flavor and has an attractive bright red color. Very 
desirable. 


Model, from Vaughan, is an extra early bright red variety. The vines 
have an upright, but dwarf habit. They averaged only about two feet in 
height and were well loaded with fruit, of good quality. The plants can 
be set much closer than many other varieties. 


Morning Star and Perfect Gem, were from Salzer. They are red 
varieties of some merit. Morning Star is a very large and rough late 
sort. Perfect Gem is of medium size, smooth, meaty and of good quality. 


New Glory, Redfield Beauty, and Wealthy were received from Bolgiano 
and Son. New Glory is a very large red variety but it did not become 
fully ripe. Redfield Beauty seems to be a selected strain of Beauty. 
Wealthy was one of the earliest varieties in the test. Some of the fruit 
was a little rough, but the bulk of it was round, solid, and meaty. It has 
a bright red color, and is of good quality. The vines were about forty- 
two inches long, stout and with spreading habit. Not very productive. 


Niagara, introduced by John A. Bruce and Co., Hamilton, Canada, is a 
smooth, medium to large bright red variety; texture firm and meaty. The 
quality is good and its firmness makes it a good handler. The vines are 
thrifty and very productive. 


Nolte’s Earliest, also from Ferry, seems to be quite a choice early 
variety. Many of the fruits failed to properly ripen but the plants are 
vigorous growers and productive. The fruit is rather small, slightly 
rough at the stem, but solid and meaty. 


Peachblow and President Cleveland were received from Farquhar. 
Peachblow, (Suttons), is a small, smooth purple variety. It is very pro- 
ductive and of good quality for its size, but it is too small for commercial 
use. President Cleveland is a slightly rough red variety. The vines are 
large coarse growers, and were loaded with large tomatoes, but they 
failed to fully ripen. 


Princess, from Livingston Sons has a smooth, purple fruit with foliage 
of the Potato leaf type but is of no especial value. 
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Prizewinner and Queen were received from Griffith and Turner, Balti- 
more, Md. They are red varieties and are quite similar except in size, 
Prizewinner being the larger. They are productive and of good quality. 


Early Jersey, from Landreth, is an extra early rather rough, red variety. 
The vines are very vigorous and productive. 


Volunteer from Rawson, resembles Ruby except that it is larger. The 
vines are medium strong growers and productive. 


Golden Dome and Golden Queen are two of the most desirable yellow 
sorts. They are smooth, solid, meaty, of pleasant flavor and excellent for 
preserves. 


Some of the seeds for the variety tests were received from the Depart- 
ment of Agriculture, Washington, D. C., others were saved by this depart- 
ment but most of them were obtained from the following seedsmen: 


J. Bolgiano and Sons, Baltimore, Md. 
John A. Bruce and Co., Hamilton, Canada. 
W. Atlee Burpee and Co., Philadelphia, Pa. 
John Lewis Childs, Floral Park, N. Y. 
Currie Bros., Milwaukee, Wis. 

Henry A. Dreer. Philadelphia, Pa. 

Wm. Elliott and Sons, New York, N. Y. 

J. A. Everitt, Indianapolis, Ind. 

Farmer Seed Co., Faribault, Minn. 

R. and J. Farquhar and Co., Boston, Mass. 
D. M. Ferry, Detroit, Mich. 

Ford Seed Co., Ravenna, Ohio. 

Germaine Seed. and Plant Co., Los Angeles, Cal. 
Jas. J. H. Gregory, Marblehead, Mass. 
Griffiih and Turner Co., Baltimore, Md. 
Joseph Harris Co., Moreton Farm, N. Y. 
Peter Henderson and Co., New York, N. Y. 
D. L. Holmes, Harrisburg, Pa. 

Iowa Seed Co., Des Moines, Iowa. 

D. Landreth and Sons, Philadelphia, Pa. 
Livingston Seed Co., Columbus, Ohio. 
Wm. Henry Maule, Philadelphia, Pa. 

F. B. Mills, Rose Hill, N. Y. 

Northrup, King and Co., Minneapolis, Minn. 
W. W. Rawson and Co., Boston, Mass. 
Wm. Rennie, Toronto, Canada. 

John A. Salzer Seed Co., LaCrosse, Wis. 

J. M. Thorburn and Co., New York, N. Y. 

J. C. Vaughan, Chicago, II1. 

James Vicks Sons, Rochester, N. Y. 
Weeber & Don, New York, N. Y. 

T. W. Wood and Sons, Richmond, Va. 
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BUSH FRUITS. 


RASPBERRIES, 1902. 


For the lack of a desirable location, the experimental varieties have 
been reduced until the list includes only a few of the better sorts. In 
the spring of 1901 a new plantation was set which will be reported as 
they come to fruiting maturity. 


BLACK VARIETIES. 


Coloma, produced a small amount of fruit for the first time. The canes 
are of fair growth. The berries are jet black, medium size and of good 
quality. Further trial is necessary to determine its real value. It is a 
mid-season thornless variety received from John Wenslick, Coloma, Mich- 
igan. : 
Cumberland is one of the most desirable varieties of recent introdus- 
tion. The plants are very vigorous, healthy growers and seem to be very 
hardy. The fruit is a bright, black color, good size and has a sweet 
pleasant flavor. They average about eleven to the ounce in weight. The 
first fruit ripened July 2 and the last July 30, holding their size and 
quality well through the entire season. 

Eureka is a desirable early sort. Ripened June 20. The canes are 
thrifty and healthy. In productiveness they rank well. The berries are 
medium to large, round,.a little conical, pulpy and have a pleasant flavor. 
Averaged sixteen to the ounce. 

Gregg is the most popular black-cap grown and suits itself to almost 
any conditions. With good culture, there are few superiors. The canes 
are strong, productive, and fairly hardy; berries attractive and of choice 
quality. Twelve to the ounce. ‘ 

Kansas is a very productive variety largely grown for commercial pur- 
poses. The berries are of good quality and medium size. Averaged six- 
teen to the ounce. Ripened June 28 to July 26. 

Lotta seems to be very susceptible to the rust and anthracnose. The 
berries are of good quality but the canes lack vigor. 

Ohio. The canes are quite strong and healthy in growth and bear heav- 
ily. The berries are rather small, bright black, round, pulpy and of 
pleasant flavor. The period of ripening was June 29 to July 20. Aver- 
aged 30 to the ounce. Valuable for evaporating. 

Pride of Ohio. It is not as productive as some of the other varieties 
but the berries are of a solid black color, firm and desirable. The canes 
are hardy, strong growers. Fruiting period July 6 to 24. Averaged 20 
to the ounce. 

Livingston produced medium-sized berries of fair quality. The canes 
are strong growers and productive. 

Palmer. The berries average too small to be popular, ranking 29 to 
the ounce. The canes are spindling but seem healthy. 
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PURPLE. 


Shaffer is the leading variety of this class. The canes are thrifty and 
productive. Berries loose and of medium quality. 
Columbian is of better color and less subject to anthracnose. 


RED VARIETIES. 


Eaton received from Amos Garretson, Pendleton, Indiana. The canes 
are hardy, strong growers; fruit, dark red, oval, medium size and has a 
tendency to rattle some. The quality is not up to the Loudon or Cuth- 
bert. 

Harris. The fruit is of poor quality, and the canes have a short, stocky 
habit. The berries are of medium size, bright red, coarse. and crumble 
badly. The flavor is flat and insipid. 

Loudon ranks as one of the standard red varieties. The canes are 
usually thrifty, and productive. This and the Cuthbert are two of the 
best red varieties. 

Ridgeway was received from W. H. Ridgeway. Wabash. Indiana. The 
canes are very strong and thrifty growers, but the berries are few in 
number and small. The flavor and texture is good. 

Gold, a yellow variety, was received from the same party. The canes 
are good growers and the berries are good for their class but there is no 
place on the market for them, the popular demand being for black or red 
berries. 

Muskberry, a novelty, sent out by John Lewis Childs of Floral Park, 
N. Y., fruited for the first time this year. The canes are extremely rank 
_ growers, reaching eight to ten feet in height. They spread very badly 
from the roots and, like the strawberry-raspberry, are a decided nuisance 
in a garden. The fruit is of good size and attractive in appearance but 
the flavor is insipid and disagreeable. The bushes throw off a musky 
odor. 


BLACKBERRIES. 


The soil and location here is such that it is impossible to grow black- 
berries with any degree of success. nas 

Rathbun, Mercereau, Hess and other improved varieties have been 
tried several times but they winter-kill every year. 

Early Harvest seems to thrive as well as any variety and is very pro- 
ductive. The berries are of medium size and have a very small core. The 
flavor is pleasant. 

Snyder and Taylor are two standard varieties that usually produce 
fruit of good quality in any section where blackberries can be grown. 


CURRANTS. 


In 1897 and 1898 several of the newer varieties of currants were plant- 
ed. which have reached maturity from a fruiting standpoint. 

Eclipse, received from H. S. Anderson, Elizabeth, New Jersey, has 
strong, vigorous, healthy bushes. The stalks are upright, stout, and 
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thickly covered with large leaves. The fruit stems are long and well- 
filled, containing 12-16 rather small dark-red fruits which have a slightly 
heavy, rich juice. The berries are rather smal! for fancy use but the 
quality is fine for jellies and they are very productive. 

Empire, received from J. Lewis Childs, Floral Park, N. Y., seems to 
lack in hardiness as the bushes winter-kill some and do not recuperate 
readily. The berries are large, of a bright dark or ruby red, but the stems 
are short and contain only a few berries. The berries are of good quality 
and attractive but they are not productive enough to be profitable. 

Filler, received from Jos. H. Black & Son, Hightstown, N. J. 
Originated in Ulster Co., N. Y. The bushes are very coarse, upright 
growers, with dark rank foliage. The clusters are of medium size, long, 
well-filled with bright red currants. They are good size, attractive and 
have a pleasant rich flavor. 

London Market, received from Alexander Hamilton, Bangor, Michi- 
gan, is a promising variety for general cultivation. The berries are a 
little larger than the Pomona and have a bright clear red color. The 
juice is thick, heavy and of a pleasant sprightly flavor. The bushes are 
thrifty and vigorous but not quite as productive as Pomona. 

Pomona, received from Albertson & Hobbs, Bridgeport, Ind. This 
has proven to be one of the best varieties of recent introduction. It is a 
vigorous thrifty grower and exceedingly productive. The clusters are 
long and filled with medium-sized berries having a mild, rich, pleasant 
flavor. The color of the fruit is a bright, clear red, becoming dark when 
fully ripened. They adhere firmly to the stems which prevents their mass- 
ing in the boxes. 

Purity, received from John Lewis Childs, Floral Park, N. Y. The 
bushes are low-growing and have a sprawling habit. The fruit is a yel- 
lowish white, but it is “not equal to the White Transparent in quality or 
productiveness. 

Red Cross, from Green’s Nursery Co., Rochester, is another choice va- 
riety. The bushes are more upright and coarser than Pomona but not 
quite as productive. The berries are a little darker in color, and a trifle 
larger than Pomona but the stems are long and loosely filled. The qual- 
ity is excellent. 

Scarlet Gem is not what the name would signify, it being a pinkish- 
white currant. The bushes are low growers, coarse, and sparsely cov- 
ered with foliage; stems long, fairly well filled with small, sub-acid, 
pleasant flavored berries. 

White Transparent, received from Geo. 8. Josselyn, Fredonia, N. Y., 
and White Versailles from John Charlton & Sons, Rochester, N. Y., are 
two choice white sorts resembling each other. The berries are about the 
same size and have a rich thick juice of a desirable sprightly flavor. The 
bushes are upright, strong growers and well loaded with fruit. The 
Transparent bunches are not quite as long as the Versailles but are a 
little more compact, which makes the productiveness about the same. 
The Versailles berries are a trifle larger but in general they are two va- 
rieties either of which Peale be selected as a choice white currant. 

Wilder was received from Isaac Rogers, Dansville, N. Y., and is a seed- 
ling of Versailles. The berries are a little larger than Fays Prolific and 
of superior quality. The bushes are thrifty and productive. It is a val- 
uable variety. 
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GOOSEBERRIES. 


In 1902, both the American and English varieties gave a good crop of 
fruit. The season was very wet and by spraying the English varieties 
with Bordeaux mixture early in the season, and following later with fre- 
quent sprayings of liver of sulphur (1 ounce to 3 g eallons of water) the 
mildew was held in check so that the fruit was not seriously injured. 


THE AMERICAN VARIETIES. 


Downing for a green-colored berry is the most generally grown. It is 
hardy, of choice quality and over-productive. Some of the later varieties 
are larger but inferior in quality and can only be grown with the utmost 
care and attention. This is especially true of the English sorts. 

Pearl and Red Jacket are two of the best newer sorts of the American 
varieties. They are thrifty, productive and of good quality. 

Among the English varieties we have Chautauqua, Columbus, Indus- 
try, Keepsake and Lancashire. They have made medium to good growths 
but it is only by careful handling and weekly sprayings that we can 
mature the fruit. This is large, of choice quality, attractive but unless a 
grower has access to some good market, they are not profitable. 

A new plantation was put out in 1901, including the best of the newer 
varieties and reports will be made on their behavior later. 


Agricultural College. Michigan, February 21, 1903. 
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FERTILIZER ANALYSES. 


FLOYD W. ROBISON. 


Bulletin No. 210. 


The sole use of commercial fertilizers is to supply the soil with food 
available to the growing plants. This object can also be attaimed by 
rendering more available the natural resources of the soil or by return- 
ing to the soil the natural manures produced on the farm. To each 
farmer comes the question whether he can afford to use commercial fer- 
tilizers. His first thought should be as to the natural resources of his 
soil. If his soil has an abundance of the fertilizing ingredients, it is not 
economy and is manifestly poor farming to add materia] which can be 
of no use, and may be of some harm and which, being subject to the leach- 
ing action of rain, is speedily lost. He should resort to commercial fer- 
tilizers only when the natural manures on his farm fail to supply the 
desired fertilizing ingredients. It is not economy to pay for fertilizing 
materials which the soil or the farm manure pile may themselves yield; 
but it is economy to use commercial fertilizers when the soil and the 
natural farm manures fail to return the equivalent of what is removed by 
the farm crops. It is not economy to supply fertilizers indiscriminately 
because they are called fertilizers, and many times in our own State has 
the righteous cause of the artificial fertilization of the soil been repudi- 
ated simply because the farmer who “tried it” did not take the pains to 
ascertain if the particular fertilizer he was using was the one adapted 
to his land. One could not expect to receive good returns for his invest- 
ment if he applied a nitrogenous fertilizer to a soil already rich in 
nitrogen, nor could he expect a soil that had been liberally dressed with 
wood ashes for years to be much benefited by an application of a fertilizer 
high in potash. <A fertilizer containing a high percentage of potash is 
needed on that soil in which potash is deficient. A consideration of the 
proper kind of fertilizer to be used depends also on the crop to be raised, 
for plants differ widely with respect to the particular ingredients upon 
which they draw heaviest in the soil. 


AVAILABILITY OF FERTILIZERS. 


In selecting a fertilizer two things should be kept in mind: first, the 
total amount of nitrogen, phosphoric acid and potash present, and 
second, the amount of nitrogen, phosphoric acid and potash available. 
Farmers always willseek and it is right that they should an immediate 
effect of the fertilizer used. With a soil that is normal in fertilizing con- 
stituents all that is necessary is to add in fertilizing material each year 
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the equivalents of what is removed by the crop. Such a soil requires a 
fertilizer whose constituents are all available, that is, ready for immedi- 
ate use. Such a fertilizer would have its nitrogen in the form of nitrate 
of soda, or sulphate of ammonia, its phosphoric acid would be in the form 
of dissolved rock or dissolved bone, and its potash would be in the form 
of sulphate, muriate or carbonate. In this case, to supply the immediate 
needs of the growing crops should be the direct object of the use of fer- 
tilizers. In a soil below the normal in fertilizing constituents not only 
should the fertilizing requirements of the crop receive attention, but the — 
soil should be fed as well. The building of the soil is accomplished by the 
application of fertilizers less readily available. Such fertilizers would 
have their nitrogen in the form of blood, tankage, cotton seed meal, bone 
meal, or digested leather. Their phosphoric acid would be in the form of 
raw bone meal, steamed bone meal or South Carolina rock. The availa- 
bility of potash need not be a matter of concern for in most fertilizers it 
is equally available. 


HUMUS. 


All productive soils contain a considerable amount of organic matter, 
usually termed humus. An abundance of humus portrays a healthy con- 
dition of the soil, as far as the nitrogen supply is concerned. The supply 
of humus is kept up in two ways: first, by rotation with leguminous crops 
and green manuring. Second, by the liberal application of barnyard 
manure. Farmers do not yet sufficiently realize the extent to which they 
impoverish their land by a failure to return in barnyard manure the 
organic equivalent of what is removed by the crop. Commercial fer- 
tilizers will be used in vain, if the humic condition of the soil is not con- 
stantly replenished. To better secure this end it is well to consider com- 
mercial fertilizers as supplementary to the barnyard manure and in most 
instances they should be used in connection therewith. 


THE ESSENTIAL PLANT REQUIREMENTS. 


There have been proven to be thirteen elements more or less essential to 
plant growth. Of these, however, the agriculturists need be concerned 
for but three, namely, nitrogen, phosphoric acid and potash. All of 
the others are present in nearly all soils to a sufficient extent to satisfy 
the needs of vegetation. Just why and in what way these three ingredi- 
ents are so essential is not known. What is known is that vegetation 
cannot exist in the absence of any one of the three. This suffices to ex- 
plain the need of fertilizers. We are not as yet able to feed the plant, 
so to speak, we can but furnish the raw materials and the plant must do 
its own arranging and assimilating. Inasmuch as plants will not grow 
in the absence of available nitrogen, phosphoric acid and potash we 
know that these materials are essential. We then in commercial fer- 
tilizers furnish these three materials to the plant. It does its own arrang- 
ing and building into such complex nitrogenous substances ag “gluten,” 
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NITROGEN. 


Nitrogen is the element usually least abundant in soils and is the ele 
ment most readily exhausted. It is also the most costly element to sup- 
ply to the soil. Four-fifths of the volume of the atmosphere consists of 
nitrogen, but to most plants this enormous supply is of no consequence 
for they are entirely unable to assimilate it. A few plants belonging to 
the clover class are enabled, because of the small nodules on their roots, 
to change some of the atmospheric nitrogen into forms which can be 
utilized by the growing plant. This fact partly explains why a soil im- 
poverished, from a nitrogen standpoint, is so benefited by turning under 
a heavy crop of clover as a green manure. Nitrogen is at the two extremes 
of nature. It is nitrogen that is so sluggish and inactive that it has been 
named “Azote, without life.” Nitrogen does not support combustion, for 
if a flame is put into a jar containing nitrogen alone, the flame is at once 
extinguished. It is this same formerly inactive nitrogen, however, the 
various combinations of which form the deadliest explosives known. It is 
the compound of nitrogen that form some of the deadliest poisons known. 
It is nitrogen that makes nitroglycerin and dynamite such power- 
ful and destructive agents. It is nitrogen that makes prussic acid one of the 
most deadly poisons known to man. It is this same nitrogen, another 
of whose combinations, is such an all-essential element of animal food 
Protein, or the albumen in eggs, the gluten_in flour, the fibrin in meat. 
andthe casein in milk, is the most essential constituent of animal 
food, and it is one of the various combinations of nitrogen. These con- 
siderations may serve to show in part why nitrogen is so essential and 
it is no wonder that its presence in the soil is of such vital interest to 
vegetable life. Nitrogen is found in fertilizers as organic nitrogen and as 
salts of ammonia and nitrie acid. As organic nitogen it is present in the 
scraps of meat, blood, vegetable matter, or leather; as a salt of ammonia 
it is present, chiefly, as ammonium sulphate. As a salt of nitric acid, it 
is present, chiefly, as nitrate of soda or Chili saltpeter. Nitrogen in the 
form of ammonium salts and nitric acid salts is the most readily 
available. Organic nitrogen must be disintegrated by- agents in ‘the soil. 
before it can be made available to the plant. There are, however, differ- 
ences in the availability of organic nitrogen from different sources. 
-Nitrogen from blood, or seed meals, is much more readily available than 
is the nitrogen in leather and tankage made from garbage materials. 


PHOSPHORIC ACID. 


Phosphorus in plants and fertilizers is usually expressed in the form 
of phosphoric acid (P,0,;). Phosphorus by itself is very inflammable and 
is also a deadly poison. When united with oxygen to form phosphoric 
acid it is not only harmless but essential to plant growth. It is usually 
found in fertilizers in combination with lime or it may be as free phos- 
phoric acid in super-phosphate fertilizers. Phosphoric acid is recognized 
in fertilizers in three forms: 

1. Water-soluble phosphoric acid gives us phosphoric acid in the free 
form as in true super-phosphates and as mono-calcic phosphate in which 
forms it is readily soluble in water. 

2. Citrate soluble phosphoric acid gives us phosphoric acid in the form 


EXPERIMENT STATION BULLETINS. 235 


of what is commonly called reverted phosphoric acid. By reverted phos- 
phoric acid is meant chemically di-calcic phosphate. This form is sup- 
posed to have been once soluble in water but aftter standing some time to 
have reverted or gone back to the di-calcic phosphate, hence its name, re- 
verted phosphoric acid. This reverted or di-calcic phosphate is completely 
soluble in a solution of citrate of ammonia, hence its name, also, citrate- 
soluble phosphoric acid. In this form it is supposed to be readily avail- 
able to plant growth and, therefore, in the Bulletin the water soluble and 
the citrate soluble are taken together and called “available phosphoric 
acid.” 

3. Insoluble phosphoric acid. In this form the phosphoric acid is as 
tri-calcic and tetra-calcic phosphate of lime and is completely insoluble 
in water and citrate of ammonia. It is not, therefore, immediately avail- 
able to plants. Fertilizers containing their phosphoric acid in this con- 
dition should not be used where immediate results are expected, but they 
may be used to reclaim exhausted soils. 

Generally speaking, the fertilizer of most value from a phosphoric acid 
standpoint is the one containing a relatively large-proportion of available 
and a relatively small proportion of insoluble phosphoric acid. 


SUPER-PHOSPHATES. 


In true super-phosphates the phosphoric acid is all available. Super- 
phosphates are formed by treating insoluble bone and phosphate rock _ 
with sulphuric acid. The sulphuric acid combines with the lime forming 
sulphate of lime or gypsum, while the phosphoric acid being freed from its 
combination with the lime is rendered available. Super-phosphates are 
known in fertilizers also as acid phosphates. 


POTASH. 


Potash (K,O) is a combination of the metal potassium (K) two parts 
with one part of the gas oxygen (O). Potassium in the free state is not 
known in nature for it has such an affinity for oxygen that it will destroy 
other substances to obtain their supply of oxygen. In contact with water 
it takes fire, thus decomposing the water and depriving it of its oxygen; 
it, like phosphorus, is not estimated in its pure state, but as potash. 

Potash is a constituent of many rocks and in organic forms in vege- 
tables it is quite abundant. Roots contain a large amount of potash. 
It is available to commerce, mainly in the forms of sulphate and muriate 
of potash. Wood ashes contain considerable amounts of potash (about 
5%) in the form of carbonate of potash. Only one form of potash is 
recognized in fertilizers, and that is what is soluble in water. 


USES OF NITROGEN. 


1. Nitrogen gives a healthy growth to plants by promoting the forma- 
tion of chlorophyll, or the green coloring matter of the stems and leaves. 

2. It is useful in promoting leaf growth but if present in too large 
available quantities it retards maturing of the plant. 
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USES OF PHOSPHORIC ACID. 


1. Phosphoric acid is useful in promoting seed formation and early 
maturity. In this respect it works antagonistic to nitrogen. 

2. It promotes the formation of proteid material and is thus essential 
to plant nutrition. 


USES OF POTASH. 


1. Potash seems to play an important part in sugar formation by aiding 
in the transference of starches in plants. It is abundant in the sugar beet 
but excessive amounts are detrimental to the artificial recovery of sugar 
from the plant, because it prevents crystallization of the sugar. 

2. It is essential to the development of the fleshy fruits and is impor- 
tant in the formation of the woody structure of the plant. 


VALUATION OF FERTILIZERS. 


The following prices may be used as representing quite closely the 
retail cost per pound of the ordinary forms of nitrogen, phosphoric acid 
and potash in chemicals and raw materials: 


Per pound. 
INGECOCEN IN WIETATES 0. aarp cine eas cope dee $0 15 
NICLOSeM AD AMMONIA SALES. 62 vies puss apes oe ede ae eee 174 
Nitrogen in, organic matter... ss co soe ein ice eas 17 
Phosphoric. acid) avallaDle: -.. os 25.<02ac 4 sek okies 04 
Phosphoric. acid; insoluble... .:. 202% 45.5. 6. G. Susy anal 024 
IPOtash: Ass MEUPIFIE., . cho ead sods Metis Siew aad See eee 044 
IPOtashtascstiphate; ss too. aie teen oes eeean eM 05 
Rotach as: canponatesice ais. ct cana (ono nike tee 05 


The above valuations refer to the commercial value and not to the 
agricultural value of fertilizers. They simply refer to the market cost of 
the ingredients in the various forms as found in our large markets and 
as subject to market law of supply and demand. The agricultural value 
is quite a different thing and is a matter of variation on different farms. 


CONCERNING GUARANTIES. 


Farmers should note carefully that the maintenance of a guaranty has 
nothing whatsoever to do with the excellence of the fertilizer. It simply 
means that the manufacturer has set a standard and the Station has 
found the goods up to his mark. The law simply requires the manufac- 
turer to guarantee the composition of his goods and he has complied with 
the law when these requirements are met. The maintenance of a guaranty 
is, therefore, not a proof of the value of the goods but simply shows that 
the manufacturer meets his claim. 


SUPERFLUOUS GUARANTIES. 


The law requires the manufacturer to print on the outside of the sack 
the guaranteed analysis of the fertilizer. Beyond this point the law is 
silent. It does not say what price shall be asked, neither does it place ~ 
any limit on the guaranty. As a consequence manufacturers have in 
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some instances covered nearly the whole front of the sack with guaranties, 
which cannot help being confusing and misleading. Below is printed an 
example of such a guaranty. 


Nitrogen, 2 to 32. 

Nitrogen as ammonia, 2.438 to 3.64 
Moisture at 212 degrees F., 5 to 104. 
Reverted phosphoric acid, 2 to 64. 
Water soluble phosphoric acid, 6 to 8¢. 
Available phosphoric acid, 10 to 12¢. 
Total phosphoric acid, 12 to 144. 
Insoluble phosphoric acid, 0 to 2¢. 
Bone phosphate of lime, 24 to 272. 
Potash 2 to 34. 

Potash as sulphate, 3.7 to 5.52. 


The above reduced to its simplest form would be: 


Nitrogen, 24. 

Available phosphoric acid, 104. 
Insoluble phosphoric acid, 2¢. 
Potash, 22. 


It seems hardly probable that manufacturers would go to the trouble 
of printing such a long array of guaranties if it were not advantageous 
for them to do so, and it is very probable that if two sacks were offered 
for sale one showing the first guaranty and the other showing the second, 
a great number of farmers would select the brand with the longer guar- 
anty. The wants of’ the farmer would be best provided for if manufac- 
turers would tabulate their guaranties in the simplest possible form. 
The Station will firmly endorse such a procedure. 

Farmers should take notice also that the common way of expressing 
the guaranty as nitrogen 2 to 3¢ is a guaranty of but 2¢ nitrogen. Phos- 
phoric acid 10 to 12% guarantees but 10% of phosphoric acid. The upper 
figure is of no import unless it be to signify a desire on the part of the 
manufacturer to claim more than he is willing to be responsible for. 


t 


TRADE NAMES. 


Trade names, in so far as they designate the particular crop for which 
the fertilizer is to be used are misleading. Trade names should designate 
the material from which the goods are manufactured and not the crops 
for which they are to be used. Some fertilizers designated according to 
names as specially for one crop are frequently found under a different 
name and advertised as a special manure for some entirely different crop. 
The fact that they are sold for what they are named simply proves that 
farmers look at the trade name instead of the analysis. There can properly 
be no such thing as special] fertilizers for a particular crop. The needs 
of a crop depend upon the conditions of the soil in which they are grown. 
A fertilizer made especially for sugar beets on one farm may and in all 
probability will not be applicable to sugar beets grown on a different 
farm. What is needed is fertilizers showing varying amounts of the 
essential ingredients and graded accordingly. The farmer can then select 
that one which best conforms to his particular needs. 
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THE HOME MIXING OF FERTILIZERS. 


In some states and by those farmers who have carefully studied the 
matter, home mixing of fertilizers has been highly successful. Home mix- 
ing is especially desirable where a special fertilizer is needed and one 
giving the desired composition is not offered for sale. With proper care 
farmers can make mixtures that meet their requirements by buying the 
raw materials and mixing them on the barn floor at home. This is com- 
mendable because it necessitates a study of soil conditions at home and 
thus the farmer puts on the land the exact fertilizer needed. It is not to 
‘be expected that such a fertilizer will be as thoroughly mixed as factory 
-goods but it will be found sufficiently satisfactory and usually much 
cheaper. 


THE MICHIGAN FERTILIZER LAW. 


(Act No. 26 of the Session Laws of 1885.) 


Section 1. The People of the State of Michigan enact, That any per- 
gon or persons who shall sell or offer for sale in this State any commercial 
fertilizer, the retail price of which exceeds ten dollars per ton, shall affix 
on the outside of every package containing such fertilizer a plainly printed 
certificate, stating the number of net pounds therein; the name or trade 
mark under which such article is sold; the name of the manufacturer; 
the place of manufacture, and a chemical analysis, stating the percentage 
of nitrogen in available form; of potash soluble in water and of phos- 
phoric acid in available form (soluble or reverted) and the insoluble 
phosphoric acid. 

Sec. 2. Before any commercial fertilizer is sold or offered for sale, the 
manufacturer, importer or party who causes it to be sold or offered for 
sale within this State, shall file with the secretary of the State Board of 
Agriculture a certified copy of the analysis and certificate referred to in 
section one, and shall also deposit with said secretary a sealed glass jar, 
containing not less than two pounds of such fertilizer, with an affidavit 
that it is a fair sample of the article thus to be sold or offered for sale. 

Sec. 3. The manufacturer, importer, or agent of any commercial fer- 
tilizer, the retail price of which exceeds ten dollars per ton as aforesaid, 
shall pay annually to the secretary of the State Board of Agriculture, 
on or before the first day of May, a license fee of twenty dollars for each 
and every brand of fertilizer he offers for sale in this State: Provided, 
That whenever the manufacturer or importer shall have paid this license 
fee his agents shall not be required to do so. 

Sec. 4. All such analyses of commercial fertilizers required by this act 
shall be made under the direction of the State Board of Agriculture and 
paid for out of the funds arising from the license fees provided for in sec- 
tion three. At least one analysis of each fertilizer shall be made annually. 

Sec. 5. The secretary of the State Board of Agriculture shall publish 
in his annual report a correct statement of all analyses made and certifi- 
cates filed in his office; together with a statement of all moneys received 
for license fees, and expended for analysis. Any surplus from license fees 
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remaining on hand at the close of the fiscal year shall be placed to the 
credit of the experimental fund of said board. 

Sec. 6. Any person or persons who shall sell or offer for sale any 
commercial fertilizer in this State without first complying with the pro- 
visions of sections, one, two, and three of this act, or who shall attach or 
cause to be attached to any such package or fertilizer an analysis stating 
that it contains a larger percentage of any one or more of the constitu- 
ents or ingredients named in section one of this act than it really does 
contain shall, upon conviction thereof, be fined not less than one hundred 
dollars for the first offense, and not less than three hundred dollars for 
every subsequent offense, and the offender shall also be liable for damages 
sustained by the purchaser of such fertilizer on account of such misrepre- 
sentation. 

Sec. 7. The State Board of Agriculture by any duly authorized agent 
is hereby authorized to select from any package of commercial fertilizer 
exposed for sale in this State, a quantity not exceeding two pounds, for 
a sample, such sample to be used for the purposes of an official analysis 
and for comparison with the certificate filed with the secretary of the 
State Board of Agriculture and with the certificate affixed to the package 
on Sale. 

Sec. 8. All suits for the recovery of fines under the provisions of this 
act shall be brought under the direction of the State Board of Agriculture. 

Approved March 10, 1885. 


The attention of manufacturers is called to Section 2 of the above law 
which requires to be filed with the secretary of the State Board of Agri- 
culture a copy of analysis and certificate and also a sealed sample of the 
fertilizer before such fertilizer is sold or offered for sale. 

Section 3 provides that on or before May 1st of each year the license 
fee shall also be deposited with the secretary. It is of mutual interest to 
the farmer and manufacturer that the Bulletin be published in time for 
the fall trade in fertilizers. 


CHEMICALS. 


All chemicals that are applied to the soil, such as sulphate of potash, 
muriate of potash, kainit, sulphate of ammonia, nitrate of soda or nitrate 
of potash, are considered as coming under the head of commercial fer- 
tilizers and as such are subject to the same conditions as other fertilizers. 
The object of the law is the protection of the farmers and this cannot be 
given unless the entire field is covered. Dealers in these chemicals should 
see that they are properly labeled and licensed. 


LEGAL GOODS. 


The fertilizers, the analyses of which appear in this Bulletin, are the 
only fertilizers that can be lawfully sold in this State. Farmers and the 
granges should co-operate with the Station in securing evidence and 
samples of goods unlawfully on sale and by so doing the fertilizer law 
will fulfill the object for which it was intended; that is, the protection of 
the farmers. 

Dealers in handling fertilizers should see that goods offered for sale 
bear the required license. If goods are offered for sale the analysis of 
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which does net appear in the Bulletin an inquiry addressed to this 
division will secure prompt reply as to whether the goods can legally be 
sold. 

It is a pleasure to acknowledge herewith the able and conscientious 
assistance of Mr. Lyman Carrier, B. Sc., who has aided much in the work 
of both inspection and analysis. 

The following are the names of parties visited on the annual inspection 
for 1903: 


Adair—Martin Blank, C. H. Lipke. 

Allegan—B. F. Foster, Schuler & Born. 

Almont—Hart & Sullivan, Frank Bishop. 

Bay City—Jenison Hardware Co., R. C. Bialy, Presley & Layer, F. C. 
Goodine. 

West Bay City—Geo. L. Frank, Geo. L. Mosher, Mohr Hardware Co. 

Ann Arbor—John Heinzman. 

Benton Harbor—H. E. Boehn, B. M. Nowlen & Co. 

Berrien Springs—F. P. Ford. 

Bad Axve—ULankin & Dundas, Wright, Freemont .& Co., Harris Hard- 
ware Co., William Rapson & Sons, W. H. Carey & Co. 

Birmingham—W. I. McClelland. 

Brighton—A. C. Stewart, H. F. Hyne. 

Buchanan—Pierce & Sanders. 

Clio—Kent & Doyle & Fred Houghton, J. Wellman & Sons, G. W. Hub- 
bard & Co. 

Cassopolis—H. E. Moon, J. F. Hayden. 

Chelsea—J. F. Barth, E. S. Spaulding, R. A. Snyder. 

Constantine—Hutton & Barnard. 

Coldwater—Randolph Bros., 8. I. Treat & Son. 

Corunna—Green & Pettibone. 

Carsonville—Hartshorn & Anderson, C. J. Walker, H. Baird. 

Coloma—Peck Bros., Stratton & Blackman. 

Dundee—W. S. Wells. 

Discoe—J. W. Switzer. 

Dearborn—S. Baldwin. 

Dowagiac—Edwin Corwin, F. H. Reshore. 

Detroit—T. Feldman & Sons. 

Flint—F. J. Hall & Co., Edwards Bros., R. Putnam & Co., E. A. Jen- 
nings, Moffett & Skinner. 

Flushing—W. W. Mutton, Ottawa & Co., D. B. French. 

Fennville—Geo. B. Meechem. 

Grand Rapids—A. J. Brown Seed Co., Jones Seed Co., Perkins, Hess & 
Thompson. 

Grand Haven—James Locke, Geo. Hancock & Sons. 

Galesburg—Blake & Thomas. 

Goodrich— Geo. Liscom. 

Howell—W. L. Knapp & Son, Douglas Marr, Fred P. Schroeder, Asa 
Parshall. / ee a 

Hart—H. P. Gephart. 

Hartford—FE. D. Goodwin. 

Half Way—Frank P. Gerlach. 

Hillsdale—Frank Whitney, G. N. Smith. 

Holly—McLaughlin Bros., T. P. Morgan, M. F. Chase. 
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Ionia—Spaulding & Merritt. 

Ida—Weipert & Couisno, Silas Kring. 

Imlay City—Milo Quirk, J. W. Green, C. 8S. Marshall. 

Jackson—S. M. Isbel & Co., Reid Implement & Seed Co., J. E. Bartlett. 

Kalamazoo—Geo. W. Parker, 8S. D. Detmers, Woodhams Coal Co. 

Kinde—J. H. Hall & Son, Wallace & Co. 

Lenoz—J. W. Patterson. Farmers Elevator Co., Richmond Elevator Co. 

Linden—T. J. Winget & Sons, A. H. Buck & Sons, Judson Bros. 

Lansing—C. Fitzsimmons, F. G. Dunning. 

Laingsburg—C. D. Sharp, F. S. Lockwood & Co. 

Lapeer—H. J. Willitt, Robert King, E. C. Roberts. 

Marine City—Zimmerman Bros., H. H. Schneider. 

Mt. Clemens—L. Houghton, John N. Tucker. 

Marshall—H. J. Coleman. 

Monroe—G. R. Hurd Sons Co. 

Mt. Morris—J. H. Lewis, J. Lafurgey. 

Maybee—H. Kohler. 

Milan—W. P. Lampkin, F. G. Hasley, W. H. Hack. 

Niles—W. J. Cameron, S. E. Bolten & Co. 

Owosso—O. F. Harryman, Ainsworth & Hanmer, W. E. Payne & Co., 
John Brooks & Sons, Hartshorn & Sons. 

Potterville—H. T. Spears. 

Pontiac—Pontiac Ice & Fuel Co., W. M. Kirby, E. Holland & Son. 

Port Huron—C. H. Kimball, M. D. Baldwin, C. B. Waterloo. 

Petersburg—D. W. Smith, Lyons Bros., E. W. Spencer. 

Quincy—Etheridge & Norton. 

Reading—S. B. Mallory, Burlingame & Bowen, W. N. Cahow, N. Cane. 

Rochester—Geo. Burr, H. J. Winans & Co., E. 8. Letts. 

Romeo—Hosner & Powell, Eaton, Bliss & Batholemew, Hulburt & Ban- 
croft. 

Romulus—Thos. W. McCloughy. 

Saginaw—J. P. Derby, C. L. Roeser. Saginaw Beef Co. 

St. Clair—E. C. Recor & Sons, G. C. Solus, W. R. Kemp. 

Strasburg—C. M. Rau, Weipert & Meyer. 

Sturgis—C. Cressler. 

St. Joseph—E. Burton, G. K. Pixley. 

Schoolcraft—W. J. Thomas, Pursel & Co. 

Sanilac Center—William & Dell Dawson. 

Shelby—C. F. Hale. 

Sparta—Sparta Milling Co. 

South Haven—Merrifield Implement Co. 

Three Oaks—J. Wood Smith, E. C. Hamlin, Dr. O. Churchill. 

Vandalia—F. G. Pollock. 

Vicksburg—Vicksburg Lumber Co. 

Wayne—Mzr. VerDruin. 

Wyandotte—Wayman Coal Co. 

Ypsilanti—O. E. Thompson & Sons. 

Zeeland—I. Vandyke & Co., Henry Dekruif. 
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The following analyses are inserted inasmuch as numerous letters are 
received yearly requesting information on the goods mentioned in this 
table. These analyses are not original with this bulletin, but are compiled 
from various sources and represent a great variety of conditions. The 
averages here given should therefore represent more closely the average 
farmer’s condition than would specific and individual analyses: 


Phosphoric 


Authority. Product. Nitrogen. molt Potash. 
Landwirtschaftlicher Kalender, 1896} Fresh barnyard manure. 0.39% 0.18% 0.45% 
se Well rotted manure..... 0.58% 0.30% 0.50% 
Ss ss Fresh horse manure. ... ‘| 0.58% 0.28% 0.53% 
e° os * cow oe) ecad 0.44% 0.17% 0.35% 
sé “ a> pheepy 887): ahs 0.83% 0.23% 0.67% 
Oe ce “ hog Serb atetators 0.45% 0.19% 0.60% 
U.S. Dept. Agriculture, 1894.......... ss hen Co ntact 1.10% 0.85% 0.56% 
Roberts—Fertility of Land...... polemald ‘© horse urine....... DBD + late cteroceayeiniaeler 1.50% 
ss ae Sie clelssia'e Sorace  "eow 42 Sacecée OL BSa| lewtelelecteleisiesice 0.49% 
24 ge Soll tnieteais'a;e'nia/sic(d SHES Di he ereccertc ele te linceo coucopcadc 2.26% 
oe “s staistslalets cletstele «hog CoP eicleiecis 0.43% O283.2 | ceceie tener 
Michigan Experiment Station........ Wood ashes, unleached.|.............- 1.68% 4.24% 
ck es WO  Godosg st sf CIE Z@HE » sccillscaciasccaceeets 1.43% 0.36% 
Soils and Fertilizers—Snyder......... Hardigoal ashes.. ...ccesc) asec scnces cece 0.10% 0.10% 


se ed a Soe ascletaete sal MSOLtE ie Sy Seopococe| /ceas Geconccare 0.40% 0.40% 
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MOSQUITOES AND OTHER INSECTS OF THE YEAR 1902. 


BY R. H. PETTIT, B. S.. ENTOMOLOGIST. 
Special Bulletin No. 17. 


It would be difficult indeed to look back to the time when mosquitoes 
have not been a nuisance; when they have not rendered life miserable 
to man and beast; when they have not been a menace to health and 
even to life itself; and yet during all these generations their torments 
have been endured and many of our ancestors have died from diseases 
spread by these pests. 

It is only in very recent years that attention has been directed 
toward experiments relative to their destruction and toward inves- 
tigations as to their ability to carry disease from one individual to 
another. We are indebted to Dr. L. O. Howard for starting and main- 
taining the experiments in relation to killing the pests. 

The life-history of the mosquito is well known in a general way. The 
eggs of the common Culex or non-malarial mosquito are laid in raft-like 
masses on the surface of still water, being stuck together side by side 
in large numbers, sometimes more than three hundred in a mass. The 
eggs of the malarial mosquito, Anopheles, are said to be laid separately 
on the water without being joined into a raft-like body. These eggs 
hatch usually in one or two days, by openings or lids on the under side, 
giving forth small wigglers. The wigglers are so common and so 
well known that a description seems superfluous, slender little crea- 
tures, each with a swollen thorax and a head at the lower end, and 
with a slender breathing tube at the upper end, which tube is thrust 
up through the surface of the water to obtain air. Usually the larva 
rests at the surface of the water, its breathing-tube projecting above 
the surface film, leaving the head free.to feed on microscopic plants 
and animals. After a time, varying from a week to several months, 
the larva changes to a pupa. The skin of the larva splits and the 
robust, swollen pupa emerges. In this condition the insect breathes 
by means of two trumpet-shaped tubes which project from the shoul- 
ders. After about two days more the pupal skin splits down the back, 
and spreading open, allows the adult winged mosquito to emerge, using 
the old pupal skin as a support on which to stand while drying her legs 
and wings. After this is accomplished, the adult flies away to mate, 
lay the eggs for a future brood, and if she is fortunate enough, to taste 
human blood. 

As has been hinted, we have here in Michigan a number of different 
kinds of mosquitoes. The commoner sorts belong to the two genera, 
Culex and Anopheles, the former are by far the more numerous in 
summer time and are the ones usually seen in the open and during the 
day time. They are not known to carry the germs of disease but are 
classed simply as nuisances. Anopheles, on the other hand, seems to 
prefer such localities as are sheltered by trees, houses, etc., and while 
it will bite during the day time, it is more apt to choose the night 
for its excursions. The two genera can easily be distinguished by an 
examination of the mouth-parts. In Anopheles the palpi are nearly as 
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long as the proboscis in both sexes, and the color is brown or brownish- 
black. In Culex, the palpi of the female are less than half as long as 
the proboscis, while that of the male is as long as the proboscis. Culex 
rests with the body parallel to the support. Anopheles is large and has 
very long legs. Beside this it rests with its body away from the sup- 
port to which it clings. The veins in the wings of Anopheles are cov- 
ered with biack scales and in one species there are four black spots on 
each wing; in the case of the other species there is a white spot on the 
wing near the apex. 

By far the most interesting fact known about Anopheles is one 
recently discovered, viz., that it can and does transmit the germs of 
malaria from one person to another, thus spreading the disease known 
as fever and ague, often with fatal results. We are all familiar with 
the reputation that Michigan used to enjoy before the State was well 
drained and when pools were everywhere present. It is now believed 
that the mosquitoes belonging to the genus Anopheles are responsible 
for spreading the disease wherever it occurs. Of course if the disease 
be not present the mosquito will not produce it. The germs have first 
to be obtained from some person already suffering from the disease, but 
once introduced, the mosquito will spread the trouble. It is even 
claimed that the infection can be spread in no other way. In view of 
these facts, an experiment was instituted during the summer of 1902, 
the object of which was to verify the facts discovered by various experi- 
menters and to apply remedial measures, as well as to find out any new 
facts which might come to light bearing on the question. The time 
chosen for the work proved to be one almost without a parallel as to 
weather. The summer was wet. Rain fell in abnormal quantities from 
early spring until fall and for this reason the results have been very 
different than was expected. The field work was almost entirely done 
by Mr. Bronson Barlow, and it was owing to his efficient work and care- 
ful notes and observations that the work was rendered possible. 

A glance.at the map will show that the College is a very good place 
for an experiment of this kind, being adjacent to many marshes and 
ponds and having several ponds on the campus itself. In planning the 
work, a large map was first made, on which were indicated all places 
suspected of harboring mosquitoes. This area was divided into 
regions and these regions were considered as units. The original plan 
being to see what could be done for $100, it was necessary to limit the 
work to an area capable of being treated for that sum. The remedies 
used were two in number, viz., petrolizing or treating with some form 
of petroleum oil, and introducing fish into pounds. The grade of petro- 
leum oil used was that which was recommended by Dr. Howard and 
which is known as light fuel oil. It is hoped that a third measure and 
one far superior to either of the two proposed will be provided for soon. 
I refer to draining. Draining ends the matter once and for all when- 
ever it is feasible, and while the surroundings hereabout may not be 
called wet, still there is a sufficient area of water to stock the place 
with mosquitoes. As will be shown, it requires but a small amount of 
water to stock a neighborhood. 

In April, examinations were made of all the ground which was to be 
covered and as soon as the adults appeared, the ponds were treated with 
oil. This occurred on April 21. The oil was applied at the rate of one- 
half gallon to 1,000 square feet or one ounce to 15 square feet. This 
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amounts to about half a barrel to an acre. It was usually applied 
by means of a knapsack spray-pump fitted with a plain nozzle, that is 
one having a hole 3-32 of an inch in diameter. With this it was possi- 
ble to throw the oil 20 feet or more in a solid stream and thus to reach 
far in toward the center of a pond. ; 
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Fig. 1—Map of the Agricultural College and surroundings, covering an area of two miles square, or 
four square miles, Original. 


The oil acted perfectly. It immediately spread out into a thin film, 
covering the water and killing all the pupae within two hours. The 
larvae required more time, but all were dead in a few hours. The ex- 
termination was complete, no larvae or pupae being left alive. 

The land about the campus was divided into eight regions, which 
regions take their names from some land in or near them. The names 
are here used arbitrarily and the areas here considered do not corre- 
spond with the names used in the ordinary sense. Arbitrary areas 
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used in the map are as follows: north woods region, north marsh 
region, Delta region, lower river flats, athletic field region, campus, river 
woods, railroad pond. 

The north woods region comprises a piece of woods with ponds in it, 
some swamp with trees standing in the water, and a long ditch which 
ordinarily dries up in summer. 

The north marsh region includes about 40 acres of marsh with stand- 
ing water over a good portion of it, especially around the borders. 
This region also includes several ponds, as shown in the map. 

Delta region contains a number of pools in second-growth wood and 
some in the open. 

The lower river flats contain a number of long flood ponds near the 
river. They dry up before many mosquitoes emerge. 

The athletic-field region contains many ponds with trees growing in 
them. They are protected from the wind by the trees and offer good 
breeding-places. 

The campus contains the pond by the woman’s building, a good-sized 
pond full of ornamental water-plants and covered, from the middle of 
August on, with confervae and other vegetation, unless artificially re- 
moved; the botanic garden ponds, which contain many native plants 
and which would make a fine breeding-place for mosquitoes but for the fish 
which have been introduced. Beside these ponds there are ponds along 
the river bank and a group of small tanks for growing water-lilies, etc.; 
a pond in the elk-park and an open drain which is stocked with minnows 
and sticklebacks. 

The river woods contain a chain of shallow pools near the river. 
These pools breed mosquitoes in large numbers. 

The railroad pond is an open pond exposed to the wind and sun with- 
out any shelter at all. No mosquitoes have been found in it thus far. 

Following is a record of work done with oil: 


The north woods were treated on April 26, May 24, July 11. 

The north marsh region April 26. 

Delta region, April 28. 

The lower river flats, no mosquitoes. 

Athletic field, April 21, May 27, July 10. 

Campus, April 21; along river shore, July 10 same. 

River woods, April 29, May 24, July 15. 

Railroad pond, no mosquitoes. 

Beside these places small transient pools were treated from time to 
time. During the middle of May mosquitoes appeared in numbers. 


NUMBER OF LARVAE AND PUPAE FOUND IN A GIVEN AREA. 


On April 24, a piece of woods known as the railroad woods was vis- 
ited by the writer in company with Mr. Barlow. It was intended early 
in the season to include this region in the experiment but for certain 
reasons it was deemed inexpedient to do so. However, a count was 
made of the number of larvae and pupae in the water at that time. The 
pools were distributed as they ordinarily are in our woodland; several 
large ponds with small pools around the border. Some of these small 
pools connect with the main pond and some are cut off by the slow 
sinking of the water. In these small, shallow pools the mosquitoes 
swarmed. In a typical one, about fifteen square feet in area, a count 
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was made. The number of larvae found was nine hundred to the 
square foot. In larger pools one hundred were found. Later in the 
season, when the pupae congregated before emerging, the number col- 
lected was so large that one hesitates to give them; however, in that 
case they were not evenly distributed throughout the water. 

The method of making accurate counts was as follows: A square 
frame, just a foot square and an inch deep, was made of strong galvan- 
ized iron. On the bottom of this frame was fastened fine brass netting 
and this was marked into squares measuring an inch to the side. A 


Fig. 2.—Malarial mosquito, from Howard, Bulletin 25, n. s., U. S. Department of Agriculture. 


handle was attached to one side and the counting net was complete. 
It amounted to a square dip net with a flat bottom marked into inch 
squares. In using it, the net was slid into the water and left on the 
bottom for a time until the larvae and pupae had settled into their ac- 
customed places. The net was then raised directly upward, lifting out 
all of the wigglers. A count of representative squares or, in case the 
number was small, a count of the entire surface quickly gave the whole 
number. 

In searching for the wigglers. it is convenient to have a dip net of 
fine wire screening covered inside with Swiss muslin to render it white. 
The larvae are most easily seen against a white ground. When the 
wigglers are present in numbers, the water will often look as if a fine 
rain were falling. This is caused by the larvae and pupae as they come. 
to the surface to breathe. This dimpling often helps to reveal the 
whereabouts of the mosquitoes. 
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In fighting mosquitoes, constant search is necessary. A pond may 
be free from wigglers early in the season and fairly swarm with 
them later. The insects seem to become less critical in their choice of 
breeding places as the season advances, no doubt due to the fact that 
many of their breeding places dry up, and competition becomes more 
acute. Another reason is that many of the ponds become covered with 
a vegetable growth suitable for the protection and food of Anopheles. 


Fig. 4.—Noun-malarial mosquito, from Howard, U. S. Dept. of Agr., Bul. 25, n. s. 


Another fact of interest in this connection is the habit of bunching 
practiced by the pupae. Early in the season the wigglers are more or 
less equally distributed over the surface of the water. When the 
warm weather appears, the pupae are apt to collect in dense masses 
and in sheltered places, often being overlooked for this reason. 


BREEDING PLACES. : 

Many surprises were experienced in relation to the breeding places 
of these pests. Mr. Barlow found a hollow in the body of a tree 
caused by the breaking of a limb, twenty feet above the ground, which 
hollow contained enough water to support a flourishing family of mos- 
quitoes. On the other hand, several ponds which at first looked like 
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favorable places were not infested at all. The one marked railroad 
pond, an open pond, unprotected in any way, and exposed to the sun 
and to the wind, was entirely destitute of wigglers so far as we could 
find. Low swales in which stood poplars and willows offered good 
breeding places, the trees and brush protecting the surface from the 
wind, keeping the surface of the water smooth and providing a place 
for the adults to emerge. Mosquitoes can not emerge in the presence 
of a wind or when the surface of the water is rough, because they are 
easily swamped and drowned. 

The open pond on the campus near the woman’s building at first 
promised to be free from wigglers. It was poorly protected from the 
wind and a number of sun-fish were introduced.. On the 9th of August, 
however, the larvae of Anopheles were found, together with a very 
few larvae of Culex the confervae having by that time formed a mat 
over the surface of the water which mat served as a protection from 
the fish and the same time furnished food for the larvae. Shortly after - 
this, the pond was treated with a spray of copper sulphate which 
killed the confervae as well as the mosquitoes. 

The ideal places from the standpoint of the mosquitoes were found 
im woodland, in small pools of standing water. Here they bred in 
myriads, both Culer and Anopheles. 

Cisterns are said often to be stocked with wigglers. Those on 
the campus seem to be well protected, none containing mosquitoes 
although several were examined. One open cistern which contained 
wigglers was found at some little distance. The cisterns should be 
made tight and all inlets should be carefully screened with fine wire 
netting. 


NUMBER OF SPECIES OF MOSQUITOES CAPTURED. 


Many hundreds of mosquitoes were captured and bred from the 
larval and pupal stages during the summer and among them are to be 
found eleven species. They are named as follows: 


Psorophora ciliata. 
Anopheles maculipennis. 
Anopheles punctipennis. 
Conchyliastes musicus. 
Urotaenia sapphirina. 
Culex stimulans. 

Culex pungens. 

Culex impiger. 

Culex triseriatus. 

Culex pipiens 

Culex purturbans 


CONTROLLING THE MOSQUITO NUISANCE. 


In his admirable book entitled “Mosquitoes, How They Live, How 
They Carry Disease, How They May Be Classified, How They May Be 
Destroyed,” Dr. L. O. Howard recommends three methods of combatting 
mosquitoes,—First of all, draining and filling, this is to be done 
wherever possible. Second,—treating with petroleum; and Third,— 
the introduction of fish which will eat mosquitoes. No draining was 
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attempted this year, but it is hoped that considerable water can be dis- 
posed of before another year. Oil was used liberally at the rate of one 
ounce to fifteen square feet of water. The grade known as light fuel oil 
was used. This cost about $3.50 F. O. B. at Detroit, or a little less than 
$4.50 per barrel at the College. Its effect lasts at least three weeks, that 
is, it lasts one week before it ceases to kill larvae and two weeks are 
usually required for the insect to mature from the egg. The oil kills much 


of the vegetation. 


Fig. 4. Larvae and eggs of non-malarial mosquito, from Howard, U. S. Dept. of Agr., Bul. 25, n. s. 


There are several other aquatic pupae which may be mistaken for 
the wigglers, notably those of Corethra. Many times the pupae of this 
fly were brought to us, under the impression that they were mosquito 
wigglers. Crustacea and insects with closed tracheal systems usually 
are not killed by the oil, thus larva of Corethra and May-flies lived with 
little if any inconvenience, and the fairy shrimp was distressed but was 


not killed. 
FISH. 


Dr. Howard highly recommends the introduction of small sun-fish 
and sticklebacks in places where they may be expected to live. Sun- 
fish were introduced into the pond near the woman’s building, and sun- 
fish and stickle-backs into a deep pond in the elk-park. Sun-fish were 
already present in several ponds in the botanic garden. In none of 
these places were wigglers found except in the pond near the woman’s 
building and in this only after the confervae offered good hiding places 


for them. 
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Sun-fish, sticklebacks and mud-minnows* quickly eat the larve and 
pupae when in aquaria. One small sun-fish, not over an inch and a 
- quarter long, was fed fourteen good sized larve at a meal and next day 
he ate twenty more. While the sticklebacks and mud-minnows did 
not eat so greedily, they disposed of many mosquitoes. 

The mud-minnow, a small inconspicuous fish, was found in many 
swales and pools, and wherever found the wigglers were fewer in num- 
ber, however, they never seemed to be present in sufficient force to entirely 
eradicate the pests unless introduced artificially. 

As has been stated, the season in Michigan was extremely wet. Rain 
fell at short intervals so that in many places pools remained all summer 
where ordinarily they dried up in June. Then too the grass was almost 


Fig. 5 —Brook sticklebacks, male and female, slightly enlarged, Original. 


constantly wet, a condition very favorable to mosquito life, and while 
many millions have been killed in the area treated, the insects have 
drifted in from the outside. We all know that mosquitoes flourish 
near water. They must have water and ordinarily they are not sup- 
posed to drift far from water. It is probable that the wet grass this 
season has enabled them to drift much farther than ordinarily. 
Mosquitoes appeared during the middle of May and continued to be in 
evidence all through the warm weather. We can imagine how numerous 
they would have been if the many millions which were killed had been 
left to live. Another factor which worked against us was the direction 
of the prevailing winds. Ordinarily, the wind is from the southwest. 
Much of the time during the past summer, the wind has come from 
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*The sun-fish being immature have not been determined. The mud minnow is (/mbra limi as kindly 
determined for me by Prof. Raymond Osboyn. The stickleback is the one known as the brook 
stickleback, Hucalia inconstans. > 
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the northwest, the direction in which lie the nearest mosquito breeding 
pools. 


DISEASE OF 'THE MOSQUITO. 


On August 5, Mr. Barlow found a number of adult mosquitoes killed by 
a fungus, Entomophthora sp. noy. They were very numerous on the mar- 
gins of one of the pools in the north woods, sometimes almost covering the 
soil and the pieces of bark to which they clung. Some were just killed and 
showed little, if any, external growth, and some were covered with a dense 
dull white growth. All were within a few inches of the water and all 
faced away from it. Imagine thousands of mosquitoes all headed away 
from the water as if they were trying to get away from it. 


Fig. 6.—Mosquitoes killed by disease, nat. size, originai. 


It would seem that the effect of the disease is to draw the affected 
insects to the water, possibly by creating a thirst, after slaking which the 
insects, in trying to retreat, are caught and stopped in their course by 
numerous rhizoids or anchor ropes which are sent out by the fungus in 
the body to fasten the victim permanently to the place where its ill luck 
overtakes it. Unfortunately for the mosquito host, the diseased individ- 
uals die just in the right place to infect their fellows as they go to the 
pool to drink or to lay eggs. This is a case where the fungus seems to 
influence the host in such a way as to lead to the spread of the disease. 
Similar impulses seem to be induced in the case of other species,—the 
Sporotrichwm that is used against chinch-bugs seems to impel the diseased 
individuals to hide under clods or in other moist and protected places, 
just the places where the young bugs come to shed their skins or to molt. 
This is of course the best possible way to spread the disease. Then, too, 
in the case of the common grasshopper disease, Hmpusa grill, the dying 
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hoppers are impelled to climb to the tops of weeds and plants, and as the 
fungus throws its spores to some distance, there is a good chance that 
some of them will fall on the bodies of other grasshoppers. 


Fig. 7.—Mosquitoes killed by fungus {disease, enlarged, Original. 


The appearance of the mosquito fungus is quite characteristic. The 
entire body is swollen and covered with a dull white growth, sometimes 
almost plumbeus. The body is fastened down by many slender brownish 
ropes. A microscopic examination shows the growth to be made up of 


Fig. 8.—Musceid killed by disease, enlarged, Original. 
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fine threads (mycelium) bearing spores at their distal extremities. These 
threads are usually simple, though sometimes bearing a few _ short 
- branches. They are septate at long intervals, granular, and contain vacu- 
oles. The spores are lunate, bluntly rounded at both ends. In size they 
measure about 50 microns long by 13 in diameter, some being as long as 
55 microns and a few as short as 28 microns. They are finely granular, 
with oil globules usually near the ends. In a single specimen large num- 
bers of resting spores were found. In this case the mycelium had largely 
disappeared. The resting spores were spherical, hyaline, with many small 
translucent interior globules. They measured from 40 to 44 microns in 
diameter. 

The fungus also was found at the same time on several specimens of 
Muscidae, on a Cheironomid, and on Diplar, probably D. rubicundula. 
Attempts were made to introduce the disease into new regions, but 
with little success. In the laboratory, a large piece of bark bearing 
mosquitoes killed by the disease was placed in a cage with many mos- 


Fig. 9.—Spores and resting-spores of mosquito disease (Hnlomophthora). greatly enlarged, Original. 


quito larvae and pupae. A few adults died after emerging but not 
nearly all of them. 

On August 7, a number of pieces of bark covered with mosquitoes 
killed by the fungus, were placed on the margins of a poo] in the river 
woods. The disease had not previously appeared in that section. On 
August 13 a few dead mosquitoes were found near the place where the 
infection was made. On August 23, the disease was widespread 
throughout these woods. 


THE LONG LECANIUM AND ITS FUNGUS DISBASE. 
Lecanium longulum. Doug.* 


A scale-insect, very common in our green-houses, is Lecanium longu- 
lwm. It is found on Ficus very abundantly and also on Monsteria and 
Croton. Fig. 10 shows this scale in its characteristic form, on a twig 
of fig. Fig. 11 shows the same scale on a leaf of the same plant. The 


* Kindly determined for me by Mr. Theo. Pergande of the Department of Agriculture, Wash. 
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scale is long and narrow, of a yellowish brown color and with blackish 
markings along the sides. It is from 4 to 5 mm. long and 2 mm. or 
more in breadth, varying somewhat in proportion with the part of the 


Fig. 10.—Twig of Ficus with adults of long Lecanium, enlarged. Original. 


host-plant attacked. Those on the twigs are always longer and more 
elevated, while specimens on leaves are usually more flattened. 

The original description by Douglas* applies perfectly to our speci- 
mens. It is as follows: 

“Female scale dingy pale, yellowish-grey, elongate, narrow, ends 
broadly rounded, side margins slightly curved out, not recurved; sur- 


Fig. 11.—Leaf of Ficus with udults of long Leecanium. enlarged, Original. 


face smooth, transversely arched, longitudinally level, semi-cylindrie, 
not carinate, a band of faintly dark reticulation along the sides, 


* Entomologist’s Monthly Magazine, Vol. 24, 1£87, pp. 97-8. 
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whelice, in some examples, faint lines radiate to the margin; the disc 
occupied by a long, pale, clear, oval spot; or in some mature specimens 
the scale is entirely yellowish-brown, the dorsal pale spot partly 
or wholly covered and on the sides minute pale dots in place of reticu- 
lation. Under side all pale, a broad space all around the insect. A 
conspicuous blackish eye-spot above each antenna. Antenne of eight 
joints: The first short; the second longer, about the same length as 
the fourth; the third longest of all; the fifth longer than the fourth, but 


Fig. 12.—Antenna of adult female long Lecanium, greatly enlarged, Original. 


not so long as the third; the sixth, seventh and eighth shortest, the 
eighth longest of the three, which (especially the terminal) have all 
gradated sides. The eighth, indeed, simulates two joints, but the 
gradated structure and want of color make it impossible to determine 
with certainty whether or not there is a real articulation. Young 
laryae under the scales. Length 4 to 5, breadth 2 to 2.25 mm. No male 
scales seen.” 


Fig, 13.—Anal plates and appendages of adult female of long Lecanium, greatly enlarged, Original. 


Mr. Douglas records the scale on Acacia catechu, Anona muricata, 
Murica fragifera Averrhoa carambola and Spathophyllum blandum. 

The young of this insect are born alive. They are protected for a 
short time in a pocket or cavity in the under side of the body of the 
mother. This cavity is large enough to accommodate eight or ten of 
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the newly-born larvae; it is mottled in the cases of old specimens with 
dark brown or black. The antennae of the adults seem to be seven- 
jointed in-our specimens; that is, joints seven and eight are not sepa- 
rated as seen by Douglas. The line where they should be separated 
is clearly to be seen, however. 

The internal tube leading to the anal opening bears six long hairs at 
its cephalic end, and at the caudal end, where it joins the anal plates, 
it bears six or seven shorter hairs. See Fig. 13. 
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Fig. 14.—Larva of long Lecanium, first stage, enlarged, Original. 
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Fig. 15.— Antenna of larva of long Lecanium, first stage, greatly enlarged, Original 


Fig. 16.—Anal plates and appendages of larva of long Lecanium, first stage. 


The newly-born larva is shown in Fig. 14. It has antennze with six | 
joints only, and the anal plates are each provided with a long hair. 
The internal tube possesses a ring at the cephalic end provided with 
six hairs, as is the case of the adult. Fig. 16 shows a female larva ; 
of the first stage from the ventral side, with this tube in the natural : 
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position. Fig. 17 shows a similar larva with the tube evaginated. In 
this case, the ring with the six hairs is clearly seen. The young larvae 
are covered with a very thin coat of wax and are marked with a num- 
ber of transverse lines or fasciae, which become obscure with age. 

This pest is attacked and killed annually by a fungus (Isaria lecanifera 
sp. nov.) noticed on this page. But for this fungus disease the scale 
would be of considerable importance in green-houses. 


= Fig. 17.—Same as Fig. 16, anal tube evaginated. 


THE FUNGUS DISEASE OF LONG LECANIUM. 
Isaria lecanifera sp. nov. 


For the past five years, at least, there has been present in the Col- 
lege green-house a fungus disease working on scale-insects of the spe 
cies known as Lecanium longulum. Its work has been so effective that 
it is at times very difficult to obtain specimens of the insect host. The 
whitened bodies of the dead coccids are everywhere, but with very few, 
if any, healthy scales to be seen. 

On February 8, 1902, several good specimens of the diseased scale 
were obtained from the green-house and dilution cultures were made. 
When working normally on the scale, the fungus forms a dense felt, 
sometimes merely bordering the scale with radiating filaments, some- 
times making a thin film over the back of the coccid and at other times 
becoming thickened and covering the scale entirely and hiding it from 
view. The color of the growth is white or yellowish-white, sometimes 
distinctly egg-yellow. 

No Isaria sporophores were seen, but the fungus is placed in the 
genus Isaria because of its very close affinity to the Isaria stage of 
Cordyceps clavulata. The gonidia are oval, from 214 to 4 microns long 
and about 21% microns in diameter. 


GECHNICAL DESCRIPTION OF FUNGUS DISEASE. 


On Agar Agar—After six days, the growth in agar agar plates had 
progressed so well that bits of growth were taken out and placed in 
tubes of sterilized wort. No gonidia were produced on agar. In wort 
the growth was rapid and luxuriant. One of the pieces of agar floated 
on the wort and in three days the growth had become one-fourth of an 
inch in diameter, being nearly hemispherical in form. A _ bit of 
growth that sank grew on the bottom, trying to put up a forest of fine 
filaments to the surface of the wort. In five days, the mycelium under the 
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surface of the wort, in the case of the floating growth, becomes slightly 
yellowish, the part in the air remaining snow-white, and radiating in 
fine threads from the centers of growth. In six days the top of the 
wort becomes nearly covered. The growth extends in small radiate, al- 
most transparent growths, about one-fourth of an inch in diameter 
upon the walls of the tube for a distance of three-fourths of an inch 
above the surface of the wort. In ten days the mycelium becomes 
felted and yellowish in color. 

On Potato—Cultures on potato, in test-tubes become nearly covered 
with a felted growth in about seven days. The mycelium, where it 
comes in contact with the liquid, is white and cream-colored. There is 
no color on the potato when grown in this way. The surface exposed 


Fig. 18.—Development of spores of Lecanium disease: a, gonidia germinating, after 18 hours in agar: 
, after 24 hours; ¢,still later; d, aerial threads with sterigmata and goaidia; e, hyphal bodies, 
some germinating, enlarged, original. 


to the air is quite yellow in color. Filaments grow up the sides of the 
tube, making a narrow border. When grown in larger quantities in 
Ehrmeyer flasks, it produces elevated, yellowish felted masses in 
places, with a thin, transparent, white growth all over the potato. Af- 
ter about twelve days, the potato is tinged with a slight purple near the 
more dense growths. The points where the inoculation took place are 
covered with elevated masses of felt. After about a «month, one flask 
showed a number of differentiated points of growth, small and ele- 
vated, appearing like small white shot laid on the surface of the 
growth. These may have been the result of an attempt to produce a 
perfect stage. No structure could be made out on microscopic exami- 
nation. 

On Corn Meal—On corn meal and wort the growth is slow. It is 
white at first but later it turns yellowish in places. The growth 
spreads from small elevated centers. 
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In Agar Plates—The gonidia show germination to be well started after 
eighteen hours, usually one germ tube being put out at a time. Later 
a second tube usually is put out opposite the first. The gonidia early 
nearly disappear, being marked by granular protoplasm, the tube being 
hyaline at this stage. After twenty-four hours branching commences, the 
older parts being granular, the growing parts remaining for the most 
part hyaline. The branches start at a wide angle, often being slightly 
constricted at the base. This branching under the surface goes on rapidly. 
After about forty-four hours,, threads commence to show above the sur- 
face of the agar. No septa are visible and vacuoles are very few and far 
between. 

The aeriai threads bear gonidia in abundance, singly on short ster- 
igmata, placed at right angles to the thread. These sterigmata are 
placed at short intervals, sometimes singly, sometimes in pairs, and 
sometimes in groups of three. See Fig. 18. 

Hyphal Bodies—-If the body of a Lecanium, affected with this para- 
site, be examined early in the course of the disease, before any growth 
has appeared on the surface, it will be seen to contain many hyphal 
bodies. Fig. 18. These are fusiform bodies, non-septate, containing gran- 
ular protoplasm, and of varying size. Some of them are likely to 
be undergoing germination, putting out one or two slender, hyaline 
germ-tubes at one or both ends. These germ-tubes grow just as do 
those produced by the gonidia. 

In studying this interesting form, one is at all times reminded of 
the early stages of Cordyceps clavulata (Schw.) Ellis. Both work on 
Coccidae of the genus Lecaniwm. C. clavulata passes through the fioc- 
culent stage described here but does not stop at that point, instead, it 
develops true Isaria sporophores, and later true Cordyceps heads with 
spores, at the apices of the Isaria sporophores, lecanifera, instead, 
stops at the first stage, producing no Isaria sporophores, so far as is 
known to the writer, and no perfect stage. The two species resemble 
each other very closely and differ only enough to make sure that they 
are not the same. Hyphal bodies, very similar in form, are found in 
the bodies of_the affected insects, being septate in C. clarulata and non- 
septate in lecanifera. The gonidia are borne on flask-shaped sterig- 
mata in both cases, being placed singly at intervals along the thread 
in clavulata, and in groups of two or three in lecanifera. The latter 
species grows much more freely in culture than clavulata, although 
both have yet refused to produce gonidia in agar agar. 


THE MAPLE COTTONY PSEUDOCOCCUS. 
Pseudococcus acericola King. 


A coccid or scale-insect of more or less economic importance has 
been found this year, for the first time in our State. This new insect 
works on maples, and appears as white, cottony or mealy spots on the 
leaves. The insects spread rapidly, as is the case with most scale-in- 
sects, but are found in widely separated places. They are no doubt 
carried on the feet of birds, and as the females have legs and are capa- 
ble of moving about all their lives (at least up to the time when the 
eggs are laid) this is easily done. The writer has found this insect 
twice, once an isolated colony at Ypsilanti, Mich., on a few trees, and 
once on a single tree at Ithaca, N. Y., in Six-Mile gorge. 
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On May 2, 1902, the insects at Ypsilanti were all immature, erawl- 
ing about or else secreted in the cracks of the bark, the young males 
being small and reddish-yellow in color, and the young females being 
yellow in color and slightly larger than the males. Soon after this the 
males spun small, oval cocoons and after a period, emerged. On June 
24th, Mr. E. N. Colby kindly sent me another lot, this time of adult fe- 
males in their niduses or egg-masses. 


Fig. 19.—The maple cottony false mealy-bug, from Howard, Insect Life, U. S. Dept. of Agr. 


The life-history of this insect was worked out by Miss Emily A. 
Smith, and published in “North American Entomologist,’ Vol. 1, p. 73, 
1880. It was completed. by Dr. L. O. Howard, in “Insect Life.” Miss 
Smith credits the insect with raising three broods each year. They are 
said to migrate to the trunk of the tree, after reaching maturity on the 
leaves, and then to meet the males, after which they go back to the 
leaves to lay their eggs. Here they become conspicuous, owing to the 
dense mass of cottony matter that is pushed out to form the nest. All 
through these loose masses are found eggs, the females occuping places 
at the centers of the masses. 

The female, on being boiled out in caustic potash, is found to be oval 
in form, from three to four millimeters long and perhaps two-thirds as 
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broad. It is almost destitute of hairs except at the cephalic end and on 
the sides. A moderate number of microscopic hairs are scattered over 
the body. Spinnerets are scattered over the back, being numerous at 
the caudal end. The legs are slender. The tibiae are two and one-half 
times (or slightly more) as long as the tarsi. The ano-genital ring is 
large, tuberculate, and bears six short hairs. The antenna is long and 
slender, being nine-jointed and bearing a few hairs. Joints eight and 
nine are closely united, sometimes appearing almost as one joint. 
Joint nine is longest; then come two and three, nearly as long; then 


Fig. 20.—Antenna and ano-genital ring of forme of the maple cottony false mealy-bug, enlarged 
riginal. 


one and four, then five, six, seven and eight. The relative lengths of 
the joints are somewhat variable, but the one given is fairly typical of 
the specimens collected. 

The adult male has antennae with ten joints, a very short style, and 
four white anal filaments. Fig. 21. The middle two are long and the 
two outer ones shorter. The color is reddish-yellow to maroon. The 
wings are white. 


Fig. 21.—Anal filaments of male of maple cottony false mealy-bug, enlarged, Original. 


The winter is passed in an immature condition in cracks in the bark 

and, at that time, they may be killed by means of the oily sprays. 
Aphicus sp. and Baccha fascipennis* were bred from the egg masses. 
As pointed out by Mr. King} and before him by Dr. Howardt the 
American species differs from that described by Signoret in several par- 
ticulars. Mr. King’s specimens differed from those of the writer in the 
relative lengths of the antennal joints, but otherwise they appeared to 
be the same. Signoret describes the female as oval, with the upper part 
of the back covered with hairs in the form of a punctulation, more or 
less dense, and with hairs very long, chiefly upon the median part of each 
segment, and at the extremity of the abdomen. The antennae are de- 
* Kindly determined by Dr. L. O. Howard and Mr. Wm. Coquillet of the Department of Agriculture. 


+ Can. Ent. Vol. 31, p_ 112. 
¢ Insect Life, Vol. vii, pp. 235-240. 
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scribed as long, slender and of nine joints, the second and third being the 
longest, the others diminishing in size and length. The tibiae are three 
times as long as the tarsi. Our species is nearly naked except for micro- 
scopic hairs. The antennae vary a great deal so that they alone would 
not necessarily settle the matter. The tibiae are from two and one-half to 
two and three-fourths times as long as the tarsi in our specimens. The hairs 
on the back being the most striking difference. As Dr. Howard remarks, 
comparison with European specimens will be necessary before we are 
absolutely certain. At present it seems best to use the specific name 
proposed by Mr. King. The old genus Pseudococcus is retained as there 
seems no sufficient reason for the change to Phenacoccus as has been pro- 
posed. Pseudococcus is a well known genus which has, at the present 
time, no rival with claims of priority. It seems hardly worth while to 
propose a new name because the two first species included by Westwood 
under the genus Pseudococcus were later found to belong elsewhere. 
Signoret used the genus and since that time it has come to be well known. 


Fig.22--Periodical cicada, from Packard, Forest Insects, U. S. Ent. Com. 


THE PERIODICAL CICADA. 
Cicada septendecen. 


The past summer has witnessed the coming of the seventeen-year cicada 
or the seventeen-year locust, so-called, an interesting insect which passes 
the long period of seventeen years under the surface of the soil in prepara- 
tion for a few weeks or days of residence in the open air. 

Commencing with the emergence of the adult, winged insect, the life 
history is as follows:. Early in June, in Michigan, the pupa (which is 
in the last stage before maturity) burrows up out of the ground and 
climbs upon some tree or other support ready to shed its skin. This 
usually occurs on some warm evening. After a little, the pupa skin 
splits down the back and slowly the adult draws its body out, remaining 
for a time to dry itself, and expanding its wings. Usually many are im- 
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pelled to.come to the upper world at the same time. The life of the 
nature insect lasts but a short time, a week or so. The eggs are laid, 
and all is over. By the first part of July the insects are gone in Michi- 
gan. The eggs are deposited in the branches of trees, in holes bored by 
the ovipositor of the female. See fig. 22. Right here all the damage, if any, 
is done. The numerous holes in the twigs kill a few of them, but at most, 
it ean only amount to a severe pruning from which the tree usually re- 
covers quickly. The larvae from the eggs fall to the ground and burrow 
out of sight. Now commences the long underground existence, during 
which they feed on the roots of trees. The places frequented are usually 
woodland or land that was wooded originally. Owing to the large areas 
cleared in recent years, the number of cicadas is steadily decreasing. 

Curiously enough, the entire area in the United States inhabited by 
these insects, may be divided into two regions, a northern and a southern, 
which regions slightly overlap. The southern region is inhabited by a 
race which occupies thirteen years in development, while the northern 
region supports a race requiring seventeen years. 

The entire number of seventeen-vear cicadas is divided into twenty- 
two broods, each of which emerges at a well-known time and occupies a 
well-defined area. Michigan is visited by three of these broods and pos- 
siblvy by a fourth. The broods for 1902, 1905 and 1911 visit Michigan, 
and possibly the one for 1898. 

The last brood, the one for 1902, occurred at Battle Creek, Kalamazoo, 
Ann Arbor, Ypsilanti, Adamsville, Bitely, Flint, Birmingham, and ques- 
tionably at Moorestown. Several of these records were obtained for me 
through the kindness of Director C. F. Schneider of the weather bureau. 

The song of the cicada is very characteristic. It is produced by a pair 
of small organs on the first abdominal segments. The tone is shrill and 
not unlike the sound of a distant mower; when many are singing together, 
the sound may become monotonous. The bite of the cicada seems to be 
rarely experienced. Many newspaper accounts would lead one to regard 
the harmless insect with fear. The writer observed a single case. While 
handling and examining a number, the lady in question received a sharp 
thrust from the beak of one. The pain was no greater than would have 
been inflicted with a needle, and this quickly passed away without return- 
ing. 

A fungus disease Massospora cicadina, was observed to be common 
at Ann Arbor and vicinity. The fungus absorbs the tissues of the living 
insect without seeming seriously to interfere with its comfort. Many 
adults were seen walking about without the apical part of the abdomen 
and occasionally one with the whole abdomen gone. 

No damage was reported during the last outbreak in Michigan. There 
is little to fear, unless a young orchard has just been set out on land 
previously wooded, and where the insect has been seen in the past. 


THE ANGOUMOIS GRAIN MOTH. 
(Sitotroga cerealella.* ) 


Nearly two hundred years ago an interesting insect was, in some way, 
introduced from France into North Carolina. Here it became acclimated 


«Kindly determined for me by Miss Mary E. Murtfeldt and by Mr. Buseck of the Department of Agri- 
ce ulture. 
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and made’its presence known by the destruction of large amounts of 
erain. 
D 
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Since that time the invader has steadily spread north and south and > 


has now reached Michigan. In the South it is rated as the most 
‘destructive enemy to stored grain with which they have to deal. It 
works on wheat, odts, corn and all the other grains. 

Fig. 23 shows all the stages of the insect. The pest works both in 
the field and in the granary, developing from four to eight broods each 
year. The adult winged moth looks very much like a clothes-moth, the 
wings being narrow and measuring «about half an inch or less from tip 
to tip. In color the moths are buff or yellowish-white, marked with a 
little dark brown or black. It is said to go to the field from the granary 
about the time that the wheat heads out. Here the eggs are laid in num- 
bers. Another brood of adult moths develops about harvest time and 
the eggs and young larvae from this lot go to the granary. Here they 


Fig.23--Angoumois grain-moth, from F. H. Chittenden, U. S. Department of Agriculture, Farmers’ 
Bulletin, No. 45. — 


feed on the inside of the kernel and produce another brood during the 


latter part of September. Eggs are laid on fresh grain, and the number- 


of succeeding broods depends on the weather, there may be one or several. 
Working, as it does, on the inside of the kernel, it is easily overlooked. 
The vutside shell is left unharmed, except for the small hole through 
which the adult moth escapes. 

Beside losing in weight, the grain is often injured for milling pur- 
poses, beside being distasteful to-horses. Professor John B. Smith rec- 
ommends that threshing be done as soon after harvest as possible and 
that the grain be put in bulk in tight bins or sacks. If the grain heats 
more than usual, it may be an indication that the larvae are at work. In 
such cases it is well to treat with carbon bisulphide, using the liquid at 
the rate of one pound to 100 cubic feet of air space in the bin, sometimes 
more is needed, especially if the weather be cold. 

In using carbon bisulphide, ‘always remember that the gas which 
arises from the liquid is the killing agent, and remember that this gas 
is poisonous if breathed and very explosive if ignited. For these reasons 
have, everything ready before pouring out the liquid. The capacity of 
the bin should be measured, including the air space above the grain as 
well as the grain itself; shallow pans or plates should be placed on top 
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of the grain and the covering should be made ready so that the bin can 
be quickly closed. The bin must be made tight in the first place. Paper 
pasted or tacked on the inside will help greatly to close up cracks and 
crannies. When all is made ready, pour in the liquid and close the bin, 
breathing as little as may be of the fumes, and being careful to do it all 
in the absence of fire. The bin should be opened after twenty-four hours 
and the grain should then be aired, after which the bin should be kept 
tightly closed to prevent future infestation. 


THE BANDED PURPLE BUTTERFLY. 
(Basilarchia arthemis.) 


Strange as it may seem, we have to record injury done young apple 
trees by one of the most beautiful butterflies in the country, the Banded 


Fig. 24.—Folded leaves or hibernaculi in which the small larvze of the Banded Purple butterfly pass 
the winter, enlarged, Original. 


Purple (Basilarchia arthemis). In only one location, and under peculiar 
circumstances, was the injury done. In the central part of the Upper 
Peninsula, few apple trees exist, and there this butterfly feeds in its im- 
mature condition, on wild foliage. An attempt to set out a young 
orchard at Chatham, on the sub-station grounds, was followed by an at- 
tack by this insect. Later, when the trees become partially grown, the 
tax levied by the larvae of this butterfly, will not be noticeable. 

The life history of this insect differs slightly from that of most of our 
species. Instead of passing the winter in the adult, or in the pupal con- 
dition, as most butterflies do, this insect, in common with others of its 
genus, builds a retreat or hibernaculum out of the base of a leaf bound 
up with silk, and passes the winter therein while still very small. Fig. 
24 shows several such hibernaculi considerably enlarged. 

Specimens of the hibernaculi were received from Mr. Leo Geismar, 
Superintendent of the sub-station at Chatham, who writes that they were 
very numerous indeed on the young apple trees. They were controlled by 
hand picking in this case, although the ordinary spray of paris green, 
applied before the buds opened, would have killed the young larvae. Mr. 
Geismar wrote that the larvae attacked the buds almost before they 
opened, later feeding on the foliage. 
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Fig. 25.—Banded Purple butterfly, nat. size, Original. 


THE HICKORY BARK-BEETLE. 
(Scolytus 4-spinosus.) 


About the middle of August, the writer, in company with Prof. C. F. 
Wheeler, visited Belle Isle park of Detroit, at the request of Mr. M. P. 
Hurlbut, Secretary of the Commission of Parks and Boulevards. The 
trouble was due to a small beetle found by Mr. Alexander to be working 
in the twigs in the new growth of the shag-bark hickory (Hicoria ovata), 
and the pignut hickory (H. glabra). The damage to the twig is caused 
by the boring of a hole just inside the petiole of the leaf, where it joins 
the twig. This usually kills the bud, and the insect usually bores into 
the new growth often killing that also, almost invariably doing so if the 
work is done just below the terminal bud. 

Professor Wheeler, after an examination of the branches, decided that 
almost all the injury had been done during the last three years, a little 
work showed as the result of injury done four years ago. 

The work of this insect is quite conspicuous even at a distance, the 
large leaves at the tips of the twigs being dead and discolored. On open- 
ing the tunnels in some of the twigs, beetles, belonging to the family 
of bark-beetle, or Scolytidae, were found* This lead to an examination 
of the bark, which was found to be pitted with small, round holes. On 
removing the bark in the vicinity of these holes, the brood chambers with 
the radiating tunnels leading from them were found. Most of the brood 
chambers seemed to be completed at this time, and, in many cases, the 
dead beetles were found in the openings. Such beetles were short semi- 
cylindrical creatures, about three-sixteenths of an inch in length, polished 
and black, except for the wing-covers, which were, in some cases, dark 
brown. 


*This insect was kindly determined for me by Mr. T. Chittenden. of the Department of Agriculture 
at Washington, D. C. 
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It is well known that all trees do better under natural conditions than 
under artificial ones. We have all noticed the lack of health among the 
trees in slashings, where many of the trees have been cut and where the 
grass has taken possession and sodded the ground. The trees are never 
so healthy in such places. The general vitality of the trees is weakened 
and then the borers come, especially the bark-beetles. These insects 


Fig, 26—Tunnels of hickory bark-beetle in bark, nat. size, Original. 


always select sickly trees, if any such are present. Parks are always more 
or less unnatural. It is not possible to preserve the loose, leafy covering 
for the soil, the surface becomes packed and in many places sodded, and 
where many trees are living close together, a disease spreads easily from 
one to another. . 

In cases like the present, where bark-beetles are at work, the only 
method known is to cut out such trees as are being used for breeding 
places. This does not include those whose twigs alone are affected, but 
those containing chambers under the bark. This should be done to cut 
off the supply of beetles in the hope of checking the trouble. The trees 
should be stimulated if possible in order to keep them in perfect health 
and in a condition distasteful to the beetles. 
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SUGAR BEETS IN THE UPPER PENINSULA. 


Cc. D. SMITH DIRECTOR, AND SUPERINTENDENT L. M. GEISMAR. 


Special Bulletin No. 18. 


The map of the so-called “Sugar Beet Belt,” as published in 1896, ‘in- 
cludes less than the south half of the Lower Peninsula of Michigan. 
‘Farmers’ Bulletin, No. 52,” in which it is contained, states: “Experience 
has shown that the sugar beet reaches its highest development in north 
temperate latitudes. So far as the production of beets with high tonnage 
is concerned, it is found that this can be accomplished far to the south, 
-but beets grown in such localities are, upon the whole, less rich in sugar 
and less suitable to the manufacture of sugar than those grown farther 
north.” 

The sugar beet belt is determined as a zone of varying width, through 
the center of which passes the isothermal line of seventy degrees for the 
months of June, July and August; the city of Lansing being the most 
northern point in the belt in Michigan and the belt being more fully de- 
scribed : 

“Extending a distance of one hundred miles on each side of this isother- 
mal line is a belt which, for the present, may be regarded as the theoretical 
beet sugar area of the United States. There are doubtless many localities 
lying outside of this belt, both north and south, in which the sugar beet 
will be found to thrive, but this will be due to some exceptional qualities 
of the climate or soil, and not to any favorable influence of a higher or 
lower temperature.” 

Later investigations of the Department of Agriculture at Washington 
led to material changes in the theoretical map of the sugar beet belt. It 
was found that areas well adapted to the economical production of beets 
were found well outside the belt bounded by lines drawn parallel to the 
isotherm of seventy degrees for the summer months and 190 miles distant 
from it. It was also found that conditions other than summer tempera- 
ture must be considered in this connection. The revised map of 1897, for 
instance, extended the northern limit of the beet belt in Michigan north- 
ward to a line drawn east and west through Iosco and Benzie counties. 

In a bulletin issued by the National Department of Agriculture in 1899, 
entitled “Progress of the Beet Sugar Industry in the United States in 
1898,” - page 133, Dr. H. W. Wiley, chemist of the department, says: 
“North of the limit of the belt, however, the extension of the culture of the 
beet can be pushed just as far as the climate will permit the ripening of 
the crop and the harvesting and the care thereof before the freezing of 
winter sets in. Our experience in this country has shown that the farther 
north, other things being equal, beet culture is practiced, the better the 
quality of the beets produced. This is due to the fact that by reason of 
the longer days which are secured by going farther north, the activity of 
the chlorophyll cells of the beet leaves, in which, under the influence of 
light and heat, the sugar is elaborated, is increased and extended, so that 
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more sugar can be made for a given leaf surface than farther south. In 
addition to this, the lower temperature seems to favor the elaboration and 
accumulation of the sugar. Thus the general principle may be enunciated 
that the areas of successful beet culture will extend as far northward as 
the climate will permit the proper ripening and harvesting of the crop.” 

In. Bulletin 64, Bureau of Chemistry, Department of Agriculture, page 
30, it is stated: “It is evident that the elements of sunlight, which are 
active in promoting the action of the chlorophyll cells in the formation of 
sugar, do not depend upon the direct rays of the sun. The diffused light 
coming through the clouds is apparently quite as effective as the direct 
light. ” 

As bearing upon the richness of the beets grown in the Upper Peninsula, 
the following table, which records the hours when the sun is above the 
horizon in the Six months beginning April 15 and ending October 15, in 

latitudes 42, 43 and 47 degrees, is submitted: 


Number of hours in which the sun is above horizon. 


Latitude Latitude Latitude 
42 43 47 

PMU DEN LQ) Sees «wa one acd sles 218 91 219 63 224 14 
WMRD ee ass cease ina ofa a ole Stasi 451 95 454 81 467 36 
SURERI Cre PR eek oy ss a ot oe a 456 12 459 66 475 70 
RUMEN rise" toe ops wind 2 km 461 87 465 40 479 65 
CALLOUS EE es Ae arn ee 429 53 431 36 440 08 
ULE Nes RRS ate Ce eat aan Pa A 374 47 375 09 376 93 
October “60°15: 4)... s.-..a:- ite LTisST LOT 169 49 
ING te Sed ee clon x ot edeee 2,564 22 2,577 02 2,633 35 


Excess of sunlight in 47 over 43 is 56.33 hours. 

Excess of sunlight in 47 over 42 is 69.13 hours. 

The latitude of Coldwater, Hillsdale and Adrian is approximately 42. 

The latitude of Port Huron and Grand Rapids is approximately 43. 

The latitude of Houghton is slightly over 47. 

It is inevitable that this very notable excess of sunlight in the Northern 
Peninsula must exercise a dominant influence on the percentage of sugar 
in the beets grown there, as compared with those grown in Southern 
Michigan. 

In the spring of 1902 sugar beet seed was distributed through the 
several counties of the Upper Peninsula to farmers who were known to 
be so situated as to be able to care for plots of beets and to report the 
results to the Station. The following varieties were used in the test: 

No. 1 Hoerning’s Improved Kleinwanzlebener Special Elite. 

No 2 Dippe’s Elite Kleinwanzlebener. 

No. 3 Strandes Kleinwanzlebener. 

No. 4 Vilmorin French Very Rich. 

No. 5 Sachs’ Kleinwanzlebener. 

In the tables to follow, the varieties will be referred to by number as 
above. Numbers 1, 2, 3 and 4 were donated to the station by the Depart- 
ment of Agriculture. Washington, D. C. No. 5 was purchased of a 
Lansing Sugar Co. 
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The seed was sent out early in May and was nearly all planted before 
the first of June. The plots were necessarily very small and no reports 
will be made of the tonnage. The rows were, in most cases, eighteen inches 
apart, the thinning was done between the middle of June and the fifteenth 
of July. The culture was largely by hand and consisted of hoeing fre- 
quently enough to keep down the weeds. The harvesting occurred in late 
October and early November. The season was rather dry for the upper 
peninsula, a full report of the rainfall appearing in a bulletin soon to 
issue, and to be had on application to the Secretary, Agricultural Col- 
lege, Mich. 

The soil varied from a sandy to a clay loam, with no samples from 
muck. 

At the time of harvest, typical samples were sent to the College for 
analysis. These samples were inclosed in cloth sacks and, owing to the 
long distance traveled, were more than two days, and often more than 
three days on the road. They dried out very perceptibly in this journey 
so that figures given below are all too high to express the amount of 
sugar in the beet at the time it was pulled from the ground. 

F. W. Robison, the chemist of the Station, undertook to secure some 
data as to the amount of this loss of water in transit. 

Samples of beets were subjected to conditions similar to those sur- 
rounding the beets sent to the College from the upper peninsula and for 
a like period of time, namely three days. It is, of course, impossible to 
discover how long the beets sent for analysis were pulled before shipment 
nor to what conditions they were subjected. It was, therefore, impossible 
to imitate those conditions. In this test, therefore, the samples of beets 
were kept in the laboratory or in an office for three days and were 
analyzed, with the following results: 


Weight 

Original after3 Lossof Sugarin Sugar in 

weight, days. weight. juice on juice as 

Sample. grains. grains. G analysis. harvested 

IMR onsen veiS aahormsh Guaeitatede att eGs.6 evteeen a aoe 734.8 582.5 20.7 186 14.68 
ureter tens tore ion eians otek chee aa aie 466.9 3888.5 16.8 20 16.6 
R58 sc otelin See NONE Wee is BO ea 457.5 358.5- 21.6 20.9. 16.4 
PEM Se ios oe ond SE ue ee ie eee 361.6 287.5 20.4 20 15.9 


The drying out of the beets in shipment is, therefore, a very important 
factor, and the results reported in the table following must be considered 
with this fact in mind. 


The following tables report the analyses of beets grown in the Upper 
Peninsula in 1902. After the name of the grower, the figure refers to the 
variety by number, as given in the table above; next follows a column 
reporting the per cent of sugar in beets as they arrived at the College. 
The last column gives the purity of the juice or the per cent of sugar in 
the total solids dissolved in the juice: 
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BEETS GROWN IN UPPER PENINSULA IN 1902. 


ALGER COUNTY. 


Per centsugar Purity-Per cent 


Grower. Variety. in juice. sugar in beet. 
PAM POON oe oe So oot ee 11.9 89. 
LETS i ie 2 (er) 0 ee eee ie By 12.4 72.6 
RG AeA ROCTSON:... o-2. os ain ee 5 14.5 89.8 
EAMONN anes ois. hg fata nae ee 5 14.2 79.9 
Bee SEALIONS oat oR. Ged ots Pe ees 2 14.2 79. 
A VEEAGON ae tow Caine es 13.4 82. 


UVa (LALO WORE 3.15 e ot fai ss hare e 5 15.9 76.0 
ElOkeag MEINGIN: 556 cock oe oe 5 15.0 68.3 
Crees lo niceSbOI. <5 sie eee 5 16.0 87.8 
Sonn Kronlich':< <5. iis eas 3 16.1 80.8 
SMO Ht MAINO +2055 ants bc Fe ee 5 17.0 88.5 
A IWeS .PACKSOM = <>. 2a.e es Bes 5 15.5 78.6 
Alex: Ga shields. cies ere eke 5 16.3 85. 
OMI ECLEERODI Gas. ch. ee eva letoe oh 5 16.7 89.2 
Pantie AMINO MGs ci:8 2 a fclaocoe = hgn eae 5 15.5 85.5 
Vath ees POMC. ae, 05 5 dio chs aah Fie aiekats 5 16.9 85. 
Plies ELOER ON % xc! sae a os ale ace 5 15.0 85.4 
CLE eNOCWAIFAI oars acts oleae 5 ur ear ¢ 82.3 
ANOANEL DEEL io) oo. ls) Sic re esas so ee 3 14.6 89.4 
tle ONS OTe ia oe, eo chk cid Oa oe 5 16.8 85. 
ese OlANORR Soe hcsne oe en f'sie 5 15.2 82.2 
PAbe VETS CREMIEOIN sre tes acters a as 5 15.4 83.2 
EACLES  MCEAMLODM Gs ols) < wiakaon cc 3 5 15.6 80.2 
Sherlew Waderan «28%. sae sts ces & 5 14.8 81.2 
IAN ELAGC-L E35 ciojd Ceescge ees Se 15.9 82.8 


bs a SLCEIS Seed ae: oe nlite ae ae gees 84.7 
ames. he BrOwners . 5.22. dsc es 5 12.3 81.2 
en a ldOne Ae. 5. «28 Sak seas 5 13.9 84. 

PAINE SLORY ders 3 aslae Fon 2 ele 4 14.2 82.7 
Wathiamo rs riniSMOM | Sse. we ko ee ek I 15.8 86.3 
Witham Ho Caldwell. 222. 2. 202: 2, 16.7 92.0 
Chas. Weinreiel os. i085 o3ei F236, i: 14.4 83.5 
Eeonard McDowell: : ...2.0..0:%. 1 13.2 85.7 
PROMAS. CuamMIMIAS. 22.2 sass ghee gi 6 | 81.8 
Wattiam-Donneliye.... ot fcc se. 17.2 85.4 
eitatiat: OAc Act aie Gace sla ons -scae we .chccee 16.9 83.6 
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CHIPPEWA COUNTY—ConrTINUED: 
Percentsugar Purity-Per ceat 
Grower. Variety. in juice. sugar in beet. 

Jerry BErceron (ee Gass oe Aasins 5 14.7 80. 
Le WAS Lot Wiis sine cs Sie aa 5 13.8 1Geb 
Hiram MeDowelle ne, ok ee. 1 15.1 81.3 
WV ESD OW NMA esos rt es ae 5 INS Ere 91. 
Alberts cPehRmManoues S555 Monee Sale 5 14.2 91. 
Hees DUT ChTdhe = yo sakes oe ee 5 12.6 79.8 
1 Bia i brad ee UU TS Eis Ply g ance ae RO ng 16.0 81.6 
Gree Liew larg rei by. tims gee tess 2 15.8 77.1 
Wralhiam Wilsoms. 223 265 fe eee 2, 15.1 82.9 
Walter Todds ieee as Pete 5 a | 86.9 
ATS ZIG CIEE hh aecatsethcos ngale o steaet oats 2 17.9 91.1 
Wiesley Mine. eect os) vated. 5 15.0 81.1 
Alex AMOLEISONE Ais es eee ones 5 aye 93.0 
Phomas, GlUGKESs... ai. farses wee eee 3 16.5 84.5 
Newman Brimsdon............. 1 16.8 88.8 
ERG) NE icns ea tAct conse aie ie een Nekees 4 14.2 79.0 
Geda Cummings: tye ates ee nee 5 15.7 85.5 
JON dO Uk tie Wid eee i 18.6 81.9 
Martin J rancis hes. eee coe bees 5 19.2 86.4 
fame DUNCAN .c2.) e2 se eee 5 15.3 87.5 
SR BPOWN i etter deh nae 5 15.4 86.6 
SJames MCDOnaAIGs. Yeates ieee 5 16.9 79.1 
Walliam Coleman: s. o.<2 225 2.cde2 4 1a 79.8 °' 
ea LTrim Plesk cusee Woe weeks i! ADS, 81.9 
Mari (SCOEL. dane nancen ey es outa 2 15.6 80.0 
WVMMELO WAGE odes, Yio oar satens: cetera en tae 15.3 81.0 

A VETADE tsk scoala mecereat 15.3 83.9 

DELTA COUNTY. 

GPEC DL Ui OTe BO ieee ere trte ae ee oe 4 14.8 81.0 
cEeMs DADE site Screamers Gee eae 4 Les 79.2 
Caries ZETVCL Oa an nace a hee ees 5 14.6 86.4 
Sa COCEWA dew RAK 6, SPE Sua Bias Ms Sa At rs 5 15.4 84. 
US SCALA: Cticw a otaects atm ats 4 17.4 91.3 
Herman) OHNSOM. gaz) och ole See 5 15.4 84.8 
Damiel Kelly nr coos. jackals sevcis assess 5 14.8 81.0 
Mohms VY aSOM sors. sek e cli he 14.9 63.6 
WVEPNET aBIeEZ KORE kote Oe 4 14.8 87.1 
Cd JOHNSON ees ee ee 18.2 92.8 
ROM AMIMO AY Cir h ds sku Suckh cee ee 4 15.0 94.8 
APS CULE eae ea hate ude week 4 13.8 84.4 
WValhham DBIGt Zee 58 icc 2. Seek 4 15.4 86.6 
| coe] RSS Dit eth Lever. hah sn iN re gO 5 16.0 87.8 
Herman .’Throlele sc. 8 2 6 s.r 4 16.2 86.3 
PUT PEL OCKS soos cen ok ee ek ca nas 4 13.8 84.7 
enry cohmkes Viv. 1 cette cot a os 4 13.9 81.7 
BVORT SSCKLOM bat 2 wae 1 1 17.5 88.8 
OUI NEAL Ee... cme ee ee 5 17.3 90.8 
mopert. VAdamsei ).!. 3 0eee enee 5 18.0 89.9 
MATA SER AVETS Mae tikes ie teanaiie 1 18.3 90.9 
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DELTA COUNTY—CONTINUED. 
Percent sugar Purity-Per cent 


Grower. Variety. in juice. sugar in beet. 
Tos 2 a Oo eae a ae ER: Sell 5 16.0 87.0 
Wali VOUT O88. os ete Some + 14.6 93.7 
PO MPTERLLL Eo chart tae one ae oa to oie ah ee 4 13.6 85.5 
SeoECHOOIGe a oh on os eas 16.0 84.9 
| ES [al oo a 2,2 (2 ee ee z 23.0 87.6 
Net Dilingageh oe. oe)... seed 5 13h 77.0 
Frank Burchikowsky.........:.. 5 13.8 82.5 
Wranic SRODeUS... 2.3. sk ca eee 5 18.3 86.5 
CSGOPONVTISIG “fee ee. Sa wc Woe oe 5 15.4 80.0 
SPTIMENS IN CINOM i625). «6505 dee oe 17.0 84.1 
sonwn. Wickstrom ©... 6. ee oe 5 15.9 82.3 
Ole Johnson...... eNO te Be aoa bre 16.1 80.3 
iil") Ppa G72 9G 610) 1 oe a a em ne 4g ie 4 14.2 79.0 
i Py7 a 2a 7 62) Dae ae Penn Seek a oe 5 13.6 74.9 
VORA OGL otiicie whet.) none vor oes 15.70 81.75 
DICKINSON COUNTY. | 
Pred) INICHOISOIW. 2/24 é2knee eae es 5 14.8 81.7 
eas ‘Sona hia, '..2:5 65. se eee wes 3 13.4 80.7 
ANCTAGC 2 i2% iels Sates anise 14,1 81.2 
HOUGHTON COUNTY. 
RR TUMISTIEG se, Pages SoS ale shale 3 se 5 18.0 86.8 
erates VV MEL. hae 3 oe lacd se stare as 5 18.6 89.5 
Mba OW LOY Sas: «nares 0s Sneed eter es mel 14.4 68.8 
em Wc: AUSLOM 6 ofe.s sa sis st access ° 3 16.3 86.4 
ren eA ety SOE e205 bier ots acta teres 18.0 87.5 
PERES EP HASN@E e155 tows ¢; settaiase) si 5 19.6 84.29 
Pp. (Baumearener.:. < «0s ee 3 17.0 86.4 
AVERAGE: Sanita eee ser aie os 17.4 84.21 
IRON COUNTY. 
Charlies Wo1tsei sos cee oun 5 14.4 87.7 
aE Camppelbs. . ot es oak Peete 5 15.7 85.1 
PER OTA GES 5 3 God oid aay ete 15.0 86.4 
LUCE COUNTY. 
eewal =. Matern teat nice oot oe 5 a of (Si WE 92.0 
MACKINAC COUNTY. 
yet (ig Ded B40) 1201 Ren a el aie sua eR 3 14.0 78.0 
ein, Tanestatt (i. 6. es kaw, = 2 18.2 94.2 
1 OS BASS Ab Gch i ene ESO Ranh ems 2 171 85.0 
ES ESTRELA ee Se abe eee. do 2, 17.0 85.2 
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MACKINAC COUNTY—ConrTINUED. 
Per cent sugar 
Grower. Variety. in juice. 
AMG < Siulmit7 55 esc Ne Soo en eee 2 13.6 
Re GIS DIG ntkcece cite ies Oe ere NS 3 V7.2 
Joann. McGrath. ees 25. see bo aN 1 eg 
AL MECH ACKEPON = 3200s wx dic 2 ok ee oe 3 17.6 
PALVETASE ES Lutteiet x incnens Siders ws 16.55 
MARQUETTE COUNTY. 
SLSR VV OOG ere ack SEE ee eae 13.6 
Theodore Hueoner: coe 5 14.6 
MeO Settericcs oct co eee 5 15.0 
Amedee -Desharese. . of ic. kts eae 5 13.6 
ISARTEAIRADY, coe chars feist cue deas ee 5 15.8 
Walliams cHerrines. 2s 5... 2 scion 5 13.8 
WY SLIAIN ACLDGL, ©5 last sclh Fer eels 5 133 
Perer AV NIte Soke os ser ee eo eee 5 13.2 
Beer White se hwick ons eee ae 5 13:0 
EOTCrVVLILO se osc coe ore Bee ee 5 12.6 
HAVEN AIOE Sate dv sabe Cauttiane ace ee oe 13.85 
MENOMINEE COUNTY. 
VEE AS CHLWAT UZ: toch odee Se ee ee 5 14.8 
POU’ 15.7 ANGOCPSOM, sc.20. WoL ee 5 17.0 
PMO TAN LOLG oe cf ko accie mene es 5 14.2 
SOM eves oe to ke ae ee 5 15.5 
By DO DEAS haves ccstetn ok Oe ee ake 5) ise 
Wy alter MClATINO S.A nee ee 16.7 
SON SHUESE: on or ona s Cpe 5 15.6 
SOUR Nie Hoa Gh 2 irs aces a St era 5 17.5 
Dita SAAT y sf soo tex capes ees oe 3 15.2 
MRP AC AIO Vis siscaye cats etait are Sie. ta ee pos 16.8 
Mpa AU AIO Weal Sh sys et pects Wace eset pon oN 5 17.3 
PAtriCk *SCARSs sscis) ou ees ae ee ee 5 16.3 
Sod SPINE ss) do foo cas. ee eee 5 16.3 
Riss SPUIMCCE vacaciones 5 15.5 
MA INCISONe Shey fini. eae eee 5 18.2 
MemNGISOM sy. ce cies Sa te oso ee 5 19.4 
Pra aBley.: ciieket ie so sea Laan tees 5 18.6 
AVEDA tore ci ete cipher 16.6 
ONTONAGON COUNTY. 
SVAN WE 00 MO Dre 8 SR sve poe 5 12.4 
TOA ATG SEU VOM oe cic ser ws, whcsa toes cosine 5 a sya 
Sera Gl Dna 10) 2 setetectiey 2 A rae ne 5 17.3 
Bucolph: Suns -.7: Fe ee ake aes 13.8 
AMES HLOWIEER ir acy oh tecnece crane 5 16.5 
VORA GED ie Shae ain vi mea ees 15.0 


Purity -Per cent 
sugar in beet. 


78.3 
85.1 
84.0 
86.3 


84.51 


1.9 
88.4 
85.9 
84.6 
87.3 
81.1 
19.7 
74.7 
(SAC 


80.67 


Or 
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SCHOOLCRAFT COUNTY. 


Per cent sugar Purity-Per cent 


Grower Variety. in juice. sugar in beet. 
VEG PUMTOOG = Si. ie oe 5 10.4 74.0 
MPN VIO sea = st. 002 aes 2. Ree 5 15.7 85.5 
[PEGE Ey EP ClLCUSOM 0.) 5.5 he oo oe ee 5 14.6 82.4 
Earl Ford.:.... Maes ea Se 5 18.0 89.1 
SEE i 6 7 2 eee 5 16.3 86.4 
Nathan N- Hutehinson: .*.. =. 2... 5 15.9 91.0 
PS CET eS ae ae a mae 15.16 84.7 
a 
SUMMARY. 
No. of Average per cent Average 
County. samples. of sugar in beets. purity. 
POLI Sadi en Fat eet Ae 2 eS eae Wes 5 BA 82. 
PARAS A gree eee es ee 18 15.9 82.8 
Chippewa ......- apie on ane teen es 37 15.3 83.9 
reheat ee ls ee dane 35 Pei Yas 81.75 
PNCRiISGIH oh es eee , 14.1 81.2 
PEGUP NOM citer ek aan oxo ces 7 17.4 84.21 
MRE eee oe es ee ae ee ta 2, a: 86.4 
rete eet te ens Set PR ern 1 CEL 92. 
Rarrina Cac oe a Ge ee, 8 16.55 84.57 
ME POMEL eco. oe Act. chs ene 10 13.85 80.67 
PICU OMILNECC? 359s 5 snk oa ee Be 17 16.6 86.3 
DONA OHA so... eis ea oe 5 15.0 85.64 
DPROGIEE ALE Tee toi alist 6 15.16 84.7 


The men who grew these beets were inexperienced and most of them 
made the mistake of pulling them too green. The purity is low and the 
per cent of sugar is much lower than it would have been had the beets 
been left in the ground until fully ripe. 

No conclusion can be drawn from the results of the work of a single 
season either as to the per cent of sugar and purity that may be expected 
from beets grown under the climatic conditions obtaining in the Upper 
_ Peninsula, nor as to the adaptation of the business of growing beets and 
; a making sugar therefrom to that great section of the State. 
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SPRAYING CALENDAR. 


Special Bulletin No. 19.— Horticultural Department. 
Whenever an asterisk (*) is used, it cautions against spraying trees with poisons while they are in 
blossom. : 


+For the San Jose scale upon apple and other trees use the sulphur, lime and salt mixture. When 
upor small trees, kerosene may be applied with an atomizer. 


Farmers and fruit growers are beginning to understand the impor- 
tance of the use of insecticides and fungicides to preserve their crops 
from the attacks of insects and diseases. To supply information as to 
the best remedies and the methods of preparing and using them, in a 
form that can be preserved so as to be convenient for reference, the fol- 
lowing bulletin has been prepared. The remedies have been thoroughly 
tested, and if the directions regarding their preparation and application 
are carefully followed, they will be found effectual and can be used with- 
out danger to the foliage and fruit, or the health of the consumer. 

EXPLANATION: While the entire number of applications given will be 
found desirable in seasons when insects and fungous diseases are par- 
ticularly troublesome, and in the case of varieties that are subject to at- 
tack, a smaller number will often suffice. To indicate those that are of 
greatest importance, italics have been used, while others, that, although 
seldom required, may sometimes be of value, are printed in plain type. 


APPLE. 


(Scab, codling moth, bud moth, canker worm, tent caterpillar, aphis.) 


Kirst Application—Spray before buds start, using copper sulphate solution. 
For aphis use kerosene and water mixture.t 

Second Application.—A fter the blossoms have formed but before they open, spray 
with Bordeaux mixture and Paris green.* i 

Third Application Within a week after the blossoms fall, Bordeaux and Paris 
green.* 

Fourth Application.—Ten to fourteen days later, Bordeaux and Paris green. 

Fifth Application—wSpray fall and winter varieties with Bordeaux and Paris 
green about the first of August. 

(Nore.—For the oyster-shell scale on the apple, spray with lime white-wash and 
lye after the leaves drop.) 


CABBAGE. 


(Worms, aphis and flea beetle.) 


First Application—When worms are first seen, Paris green. For flea beeties, 
plaster and turpentine, or tobacco dust. 

Second Application.—If worms reappear, repeat if plants are not heading. 

Third Application.—After heads form, use hot water, pyrethrum, or saltpeter (a 
teaspoonful to a gallon water). 

Fourth Application—Repeat if worms reappear. For aphis use kerosene and 
water mixture. 


CHERRY. 
(Rot, aphis, curculio, slug and leaf blight.) 


First Application——Before the buds open spray with copper sulphate; for the 
aphis use kerosene emulsion, or kerosene and water mixture.t 


‘4 ie 
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Second Application. When the frwit has set, spray with Bordeaux mixture and 
Paris green.* 

Third Application.—Ten to fourteen days later, if slugs or signs of rot appear, 
repeat. 

Fourth Application.—Terw to fourteen days later, weak copper sulphate solution 
if necessary. 


CURRANT. 


(Mildew, worms, borers and leaf blight.) 


First Application—When pruning cut out all stems that contain borers. As 
soon as worms are found on lower and inner leaves, spray with Paris green.t 

Second Application—If worms reappear, repeat, adding Bordeaux for mildew 
an@ teaf spot. 

Third Application.—If worms still trouble, pryrethrum or hellebore. 

Fourt@ Application.—After fruit is picked, Bordeaux for leaf spot. 


GOOSEBERRY. 


(Mildew, leaf blight and worms.) 


First Application.—As leaves open, Bordeaux and Paris green.t 

Second Application.—I/n ten to fourteen days repeat with both. 

Third Application—Ten to fourteen days later use sulphide of potassium on 
English varieties. 

Fourth Application.—Ten to fourteen days later repeat. 

Fifth Application—If mildew persists after crop is gathered, repeat. 


GRAPH. 


(Rot, mildew, anthracnose, flea beetle and leaf hopper.) 


First Application.—Before buds burst, spray with copper sulphate solution. Add 
Paris green for leaf beetles. 

Seeond Application. When first leaves are half grown, Bordeaux and Paris 
green. For leaf hoppers use kerosene and water mixture. 

Third Application.—When fruit is set use Bordeaux and Paris green. 

Fourth Application.—Repeat if necessary at intervals of ten to fourteen days. 

Fifth Application—For powdery mildew use sulphide of potassium. 


PEACH, APRICOT. 


(Leaf curl, curculio, mildew and rot.) 


First Application.—Before April 1, spray with copper sulphate solution.t 

Second Application When fruit has set, use Bordeaux mixture and Paris green, 
two-thirds strength. * 

Third Application.—Ten to fourteen days later repeat. 

Fourth Application—If rot appears, use weak copper sulphate solution. 

Fifth Application—Repeat if necessary. 


PEAR. 


(Leaf blight, scab, slug and codling moth.) 


First Application.—Before buds open, copper sulphate solution.y 

Second Application—When the blossoms have formed, but before they open, 
Bordeaux and Paris green. 

Third Application.—Within a week after the blossoms fall, Bordeaux and Paris 
green.* 

Fourth Application.—Repeat in ten or twelve days, if necessary. 

Fifth Application—Use weak copper sulphate solution, if necessary. 
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PLUM. 
(Curculio, rot, shot-hole fungus, black knot.) 


First Application —Cut and burn black knots whenever found. Before buds open, 
spray with copper sulphate solution.+ 


Second Application.—As soon as the blossoms have fallen, use Bordeaux mixture 
and Paris green. 

Third Application.—Ten to fourteen days later, repeat. 

Fourth Application—Repeat if necessary, at intervals of fifteen to twenty days. 


Fifth Application.—After fruit begins to color, use weak copper sulphate solu- 
tion should rot appear. 


POTATO. 
(Blight, beetles and scab.) 


First Application.—Soak seed for scab in corrosive sublimate (two ounces to siz- 
teen gallons of water), for ninety minutes. 

Second Application— When beetles or their larvae appear, Paris green in lime 
water, or Bordeaux mixture. 

Third Application.—Repeat whenever necessary. 

Fourth Application.—For leaf blight use Bordeaux. 

Fifth Application —Repeat in ten days if necessary. 


) 


QUINCE. 
(Leaf and fruit spots, slug.) 


First Application.—Before the buds open, spray with copper sulphate.+ 
Second Application—wWhen the fruit has set, Bordeaux and Paris green. 
Third Application—Ten to twelve days later, repeat. 

Fourth Application.—Ten to twenty days later, Bordeaux. 


RASPBERRY, BLACKBERRY. 
(Anthracnose, rust, cricket, slug and galls.) 


First Application—Cut out galls, crickets and canes badly diseased with 
anthracnose. Before buds open, spray with copper sulphate solution. 


Second Application—When new canes are one foot high, Bordeaux and Paris 
green. 


Third Application.—Ten to fourteen days later, repeat. 


Fourth Application.—After crop is gathered remove old canes, thin new ones 
and spray with Bordeaux if necessary. 


(Note.—If red rust appears the entire stool affected should be grubbed out and 


STRAWBERRY. 
(Rust and leaf-eating insects.) 


First Application.—Just before the blossoms open, Bordeaux and Paris green. 

Second Application After the fruit has set use weak copper sulphate solution. 

Third Application.As soon as berries are harvested, Bordeaux (if to be kept 
longer). 

(Note.—Young plautations should receive first and third treatments given to 
bearing plants.) 


(After harvesting mow and burn over the bed, especially if leaf rollers are found.) 


TOMATO. 
(Rot and blight.) 


First Application.—If either disease appears, Bordeaux. 
Second Application.—Repeat if disease continues. 
Third Application. Repeat if necessary. 
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FORMULAS. 


Bordeaux Mizture. 


Copper poulpnate. sis os ws POM ae a eaten ae aes 4 pounds 
Rremn hime’ (unslaked "3. aa ee ed ae he 4 pounds 
WRU Sart et ala eras fs! ci a = epee ool Niaiwicstals, a ein a 40 gallons 


Care should be taken that the lime is of good quality and well burned 
and that it has not become air-slaked. If only a small amount is to be 
slaked it will be best to use boiling water, and the lime should not be 
allowed to become dry while slaking. When much Bordeaux is to be pre- 
pared, it is a good plan to make up stock solutions which can be mixed as 
required, proceeding as follows: Dissolve 40 pounds of copper sulphate 
in 40 gallons of water and in a box slake 40 or more pounds of lime. These 
can be kept for some time, but it is best not to prepare more than can be 
used in a week or ten days. Each gallon of the solution will contain one 
pound of the copper sulphate, and in preparing it for spraying, as many 
gallons should be used as are necessary to furnish the proper amount of 
copper sulphate. Thus for each 40 gallons required, four gallons of the 
solution should be placed in a barrel in which there are 16 gallons of 
water. An equal weight of lime, as near as can be estimated, should be 
placed in another barrel and 20 gallons of water added to this. After 
being well stirred, the lime mixture should be allowed to stand for a 
minute to give the coarse particles time to settle, and then the lime water 
should be dipped out and slowly poured into the copper sulphate solution, 
stirring rapidly as the lime water is poured in. The mixture is then ready 
for use, but, as there is danger of burning tender foliage if the amount of 
lime is insufficient, it is well to use some simple test, such as dipping a 
knife blade in the mixture, or adding a few drops of ferro-cyanide of 
potassium (yellow prussiate of potash). If the amount of lime is not 
sufficient, copper will be deposited upon the knife blade, while the ferro- 
cyanide of potassium will give the mixture a deep brownish-red color. 
More lime should be added if necessary until no discoloration is caused in 
either case. A slight excess of lime will do no harm and is always 
desirable. 

The copper sulphate can be easily dissolved, if suspended in the water in 
a coarse sack or basket. If the lime is properly slaked and is handled as 
recommended, there will be little trouble from lumps, but it is always well 
to strain the lime-water through a sieve, such as a piece of window 
screening. 

This is the best remedy for fungous diseases except while the trees are 
dormant, or as the fruit is ripening. It is especially valuable for use with 
Paris green and other arsenites, as it lessens the danger of their injuring 
the foliage and the washing effect of rains. 


Copper Sulphate Solution. 


COP Meru MA. | os. oc ie os os acd hs wa aie eae 1 pound 
WWCIRCI ge acre bei, «si wie so ie a Pala a 25-50 gallons 


For use before the buds open the above solution is fully as effectual as 
Bordeaux mixture and is easier to prepare and apply, but it should not be 
applied to any plant after the buds have opened. For use against the 
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leaf curl of the peach this solution is especially desirable. If used before 
the middle of April a thorough application will entirely prevent the 
attack. 


Weak Copper Sulphate Solution. 


Copper’ Sulphate Wrists ks Geis a iatecete s eie ales ane cee eet 1 pound 
\ 2 1 yi Ri a RUC NR NCR eS ade ar NA 200-400 gallons 


A solution of copper sulphate of this strength can be used with safety 
upon nearly all plants. The stronger solution can be used upon all fruit 
trees except the peach, for which a weak solution would be preferable. 
Although less effective than Bordeaux mixture, the weak solutions of 
copper sulphate may be used to advantage where it is not desirable to 
apply mixtures containing lime. They seem fully as effectual as the 
ammonia solutions and are much cheaper. 


Potassium Sulphide. 


Potassium Sulphide (liver of sulphur) ......... 3 ounces 
A EZ a aR RRS Nag hy gale eas Ph ANCL Hite ely EY 2 10 gallons 


This solution is valuable for the gooseberry and other powdery mil- 
dews, for which it seems even more effectual than Bordeaux mixture, al- 
though its effects are less lasting. It does not discolor the fruit and is 
quite harmless. 


Kerosene Emulsion. 


This is a well known remedy for use upon soft-bodied or scale insects 
that suck the sap. It is made from kerosene, water and soap, either 
hard or soft, or whale oil. 

To one quart of water add one pint of soft or two ounces of hard soap 
and heat until the soap is dissolved. Add one pint of kerosene and agitate 
freely for from three to five minutes, or until it forms a cream-like 
emulsion, from which the oil does not separate upon standing. This is 
a stock solution and can be kept for any length of time. Before using, 
it should be diluted according to the condition of the trees and kinds of 
insects. For scale insects it is desirable to spray while the trees are 
dormant, after diluting this stock solution so that there will be one part of 
kerosene to three of water, but if it is applied for the same class of insects 
while the trees are in leaf, the amount of water should be at least seven 
or eight times as great as of the kerosene in the stock solution. At this 
strength it, will be fatal to all soft-bodied insects and to many of the 
scales, while for many of the insects with soft bodies it will be found 
sufficiently powerful if fifteen parts of water are used to one of the 
kerosene. 

When making the emulsion with whale oil soap, the amount of the soap 
_ will vary with the amount of water it contains. If in a semi-liquid con- 
dition, one pint will answer for a pint of the oil, while four ounces will be 
sufficient if it is in a solid form. 

In making the emulsion care should be taken to keep the kerosene 
away from fire, and a force pump should be used rather than to rely upon 
a spoon or paddle. 
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Kerosene and Water Miature. 


Fully as good results have been secured when the kerosene has been 
formed into a mechanical mixture with the water, as when it is emulsified. 
Within the last three or four years pumps for forming this mixture have 
been made by The Deming Co., Salem, O., and The Goulds Co., Seneca 
Falls, N. Y. They can be regulated to supply any proportion of oil that 
is desired, and do good work. The amount of oil is practically the same 
as when an emulsion is made, i. e., one part of oil to three of water for 
scale insects when the trees are dormant, seven parts of water to one of 
oil for the same insects when the trees are growing, and fifteen parts of 
water to one of oil for most of the soft-bodied, sucking insects. When 
applied in this way, the cost of the materials and labor of preparing them 
is much reduced, and, in addition to securing as good if not better results, 
it has been found that the danger of injuring tender foliage is lessened. 

Pure kerosene and crude petroleum are also recommended for the de- 
struction of scale insects; but as both of them, and the former par- 
ticularly, require great care in their application, it is better to rely upon 
the mechanical mixture with water. Kerosene should not be used upon 
peach trees. 

Paris Green, 


VEST 3 (e211 aed ae ee Ce i MPa ae Tah oi ge 1 pound 
NSIT RES eos veg Rear a a A SU ab ee PO CREE Te 100-200 gallons 


For the destruction of insects that eat the foliage or fruit, Paris Green 
is a valuable remedy. It can be used in water in the above proportions, 
the stronger mixture being used for potatoes, while for fruits it is seldom 
advisable to use more than one pound in 200 gallons of water, unless 
in connection with lime water or Bordeaux mixture. It is always advis- 
able to first form a paste with a small amount of water when preparing 
it for spraying. For low plants Paris green may be used in a powder 
form either alone-or with one hundred times its weight of plaster. Lon- 
don purple is sometimes used in place of Paris green, but it is more apt 
to injure the foliage. Green arsenoid and arsenate of lead are valuable 
substitutes for Paris green. 


White Arsenic. 


As Paris green is quite expensive and is sometimes adulterated, white 
arsenic is frequently used in its place. Its cost is about one-third that 
of Paris green, and, as it is nearly twice as effective, the expense is only 
one-sixth as much as when Paris Green is used. To prepare arsenic for 
use the following treatment is necessary: In two gallons of water place 
two pounds of freshly slaked lime and one pound of arsenic; after boiling 
thirty to forty minutes the arsenic will have dissolved and united with 
the lime, so as to form an insoluble compound. When desired for use 
the arsenic should be diluted. and one pound prepared as above will suffice 
for two to three hundred gallons when used upon fruit trees, or one hun- 
dred fifty gallons for spraying potatoes. That there may be no injury to 
the foliage, it is desirable to use the arsenic thus prepared either with 
Bordeaux mixture or lime water. When lime water is used, one pound of 
lime will be sufficient for twenty gallons of water. Although the spray- 
ing calendar does not refer to arsenic, it can be substituted for Paris 
green, if desired. 
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Lime, Sulphur and Salt Mixture. 


ume! (unsialeedh) ire: 2. .seeee. ators vee ciodetee Sie 25 pounds 
Flowers Ooh Sp pas Sek ae eye ee ete ee a eae 15 pounds 
SCH OER ay ie REO bese ell Mmm Rae ER ATR CHIN vk NOT 5 Tt 8 pounds 
WNGLECT cre ib hein eibaeibe er => 6 sce toesthtin alata dada: sha 2 aga etauey sic, OM OA ONES! 


The best results are secured if this mixture is cooked from 114 to 2 
hours. This can be done in a kettle but it will be much easier if steam 
can be secured. For small quantities place ten or fifteen gallons of water 
in an iron kettle holding at least twice that quantity; when it is hot add 
the lime and then put in the sulphur. This should either be sifted in 
slowly or made into a thin paste and poured in, stirring the mixture at 
the same time. If likely to boil over add more water. The stirring 
should be kept up until the lime is all slaked and the sulphur has been 
added, then boil for at least one hour and then add the salt, and continue 
the boiling for fifteen minutes. This mixture should only be used while 
the trees are dormant. 

Large amounts should be prepared in the same way but steam should 
be used for the cooking if possible. 

If the spraying has to be done after the buds start, the salt should be 
omitted and four pounds of sulphate of copper should be used in its 
place. 

The labor of preparing the mixture can be lessened, and fairly good 
results secured without cooking the sulphur and lime. The sulphur and 
lime should be prepared as directed above but omit the cooking and add 
four pounds of caustic soda instead of the eight pounds of salt. Stir the 
mixture briskly while adding the sulphur and the soda. 

When ready for use dilute to fifty gallons with warm water. 


Hellebore. 


Presh White, Eellehoney.). i ihe. cs. 22 ou wise Sa Bar ondle 1 ounce 
WANT Dr ceive e a he fe Recetas Sees be unl cue giaae ietatse! sioiks cme tae 5 gallons 


For insects that chew, and especially for the currant and cabbage 
worms. 


Pyrethrum or Buhach. 


Bare Eres hi Payee iran | oleh tis sete lala beac ts ol Nataly. atoys 1 ounce 
RES See lo sre tine a ee ima vets Whe eics Ue a ubheret eam ata disuse 5 gallons 


Valuable against both chewing and sucking insects, especially upon 
maturing fruits or vegetables, and upon flowering plants. It can also 
be applied in a powder form with a bellows. 


Cautions. 


The copper solutions should be made in wood, glass or earthen vessels, 
and should not be prepared in iron or tin. 

Care should be taken against spraying plants of any kind with lime 
or poisonous mixtures within four or five weeks of the time they are to be 
used as food. 
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Study carefully the nature of the insect or disease and select the remedy 
that is most likely to destroy it without injuring the plants. 

Do not spray while the trees are in blossom, as the bees will be de- 
stroyed: they are necessary to fertilize the flowers. 

Pumps for the application of insecticides and fungicides should be 
sufficiently powerful to cover the trees or plants with a fine mist, and 
where copper compounds are to be used, the working parts should be of 
brass, and if all portions that are to come in contact with the spraying 
mixture are of brass, the durability of the pump will be greatly increased. 

is Ry, TART, 
Horticulturist. 


C. D. Smith, 
Director. 
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REPORT 
YE 


OF THE TRANSACTIONS OF THE SOCIETY FOR THE 
AR 1902 AND OF THE WINTER MEETING OF THE 
EXECUTIVE COMMITTEE JANUARY, 1903. 


OFFICERS FOR 1902. 


President—M. P. ANDERSON, Midland. 

Vice President—STEPHEN BALDWIN, Detroit. 
Treasurer—C. W. YOUNG, Paw Paw. 

Secretary—I. H. BUTTERFIELD, Agricultural College. 


EXECUTIVE COMMITTEE, 


Term ending January, 1903. 


PUI ON Cu MIE Gianretencle ci aveke skersl sicucrereholevelacetors Bay City, Bay County. 

Pee VE RESATIVGS 5 ciapers chit tac Fehes Some costo eve etae Byron, Shiawassee County. 

VE LEAS OLEH EN Cn aR A ree Perr eats Eee Mendon, St. Joseph County. 
WME UTA TE ES Le pattey ais c) sta) cy spstiopeietsven ousreue aries ¢ Hamburg, Livingston County. 
Rep ES OY GEM Pera cee a ie al <tc ebataiaveney staves West Bay City, Bay County. 
HU CTCe Wis. JONES s)c:jmusders 0s. seetere ones seve tal aie Grand Rapids, Kent County. 

Ais, 1) Dictdl 321 (T= eae eines ALE aac aire abe a es eed ca Grand Rapids, Kent County. 
OAM AW cel OOD: os shets/veraie aralets seve) caelehereteh a6 Tecumseh, Lenawee County. 
POLE s ANCA Viren cr crccalcia eos bee aeketas oO clo ele Romeo, Macomb County. 

POU PAR EL OTEIMAIN 3) c)ayalcte alts evor tet oxey tate “ever anes Kalamazoo, Kalamazoo County. 


Term ending January, 1904. 


PMN VEEL AI CLV ge, Oar ah ch Vis Srsiaiele’ iver aes bokerta teh aytene Howell, Livingston County. 


FUTON WA VRVATC!. acto wc nis ste telate sostd fuans. deters Jackson, Jackson County. 
Elen DO WEYieias bate lace o chatac us Serenata tals Grand Blanc, Genesee County. 
PHORM ETAT hese ele says argent aietey epeeeronstte fey ots te ite Stanton, Montcalm County. 
Be AS ROOL SE. cela aor el aiatala wleneherls oblicntora arerene Harriette, Wexford County. 
Bp hese OWlan Wisc. chic see seve ele hacen Pontiac, Oakland County. 
DV Ame COMIGK ca a okenicbs say Sbekene totes ates Detroit, Wayne County. 
BVLOD By Elallera Meas s citeeeetae oot, cea] heats Port Huron, St. Clair County. 
DOH MMArS HAs ass. Sw a, ey ebest <onere. oi estes bios Cass City, Tuscola County. 
FCO Ele GOLAN praey nel oat vaio ss chsngeev eeieees Franklin, Oakland County. 
EX-PRESIDENTS. 


Members Ex-Officio. 
Marshall, Calhoun County. 


COUN OE Bab 06 (55 es Ne RT te Detroit, Wayne County. 
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STANDING COMMITTEES AND EXECUTIVE SUPERIN- 
TENDENTS. 


BUSINESS. 
Eugene Fifield, W. E. Boyden, and Secretary. 


TRANSPORTATION. 
_ Eph. Howland, H. H. Hinds, W. W. Collier. 


PROGRAM. 
H. R. Dewey, J. E. Rice, and Secretary. 


PRINTING AND ADVERTISING. 
I. H. Butterfield, J. A. Hoffman, W. P. Custard. 


RECEPTION. 
Stephen Baldwin, W. W. Collier, John Marshall. 


PREMIUM LIST. ° 
W. E. Boyden, E. W. Hardy, L. W. Barnes, W. W. Collier, 
W. P. Custard, Frank Maynard, C. A. Waldron. 


RULES. 
Eugene Fifield, H. H. Hinds, Geo. H. German. 


FINANCE. 
E. W. Jones, John McKay, B. E. Hall. 


GENERAL SUPERINTENDENT. 
Eugene Fifield. 


CHIEF MARSHAL. 
F Bees ings: 


EXECUTIVE SUPERINTENDENTS. 


Cattle—H. R. Dewey. Manufactured Goods—F. E. Skeels. 

Horses—Speed—Hugene Fifield. Art—Byron E. Hall. 

Horses, Roadsters, Draft and Pony Needle Work and Children’s Work—Mrs. 
Classes—H. H. Hinds. F. E. Skeels, Harriette. 

Sheep—William Ball. School Exhibits—Frank Maynard. 

Swine—L. W. Barnes. Horticulture—Geo: H. German. 

Poultry—C. A. Waldron. Gates—W. P. Custard. 


Dairy, Bees and Honey—John Marshall. Police—E. W. Hardy. 
Farm and Garden Products—John Me- Forage—Geo. H. German. 


Kay. Concessions and Privileges—F. E. 
Vehicles—J. E. Rice. Skeels. 
Agricultural Implements and Machin- Miscellaneous Exhibits—John McKay. 
ery—John A. Hoffman. Transportation—Eph. Howland, Asst. 


Superintendent Main Building—F. HB. Supt. Horticulture, M. L. Dean. 
Skeels. 
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PROCEEDINGS OF THE EXECUTIVE COMMITTEE. “4 
The executive committee met at the Hotel Hodges, Pontiac, Michigan, 
‘on Monday evening, Sept. 22, 8 o’clock p. m. 

Present—Anderson, Young, Fifield, Barnes, Custard, Boyden, Rice, 
Waldron, Hoffman, Dewey, Hinds, Hall, McKay, Howland, Marshall, 
and the Secretary. 

On motion, the caucus of the society was fixed at 4 o’clock p. m., Tues- 
day, Sept. 23, 1902, at the office of the President on the fair grounds. 

The death of Hon. William Ball was mentioned by the President. On 
motion, Erwin N. Ball was elected to fill the vacancy created by the 
death of Mr. Ball. 

On motion of Mr. Hoffman, the President was requested to name a 
committee to prepare resolutions concerning the death of the several 
members of this executive committee, who have died during the year, and 
that. the resolutions thus prepared be a part of the record of the minutes 
of this society. 

The President appointed Mr. Hoffman, Mr. Hinds and the Secretary, 
such committee. 

The resolutions prepared by the committee are as follows: 

Wuereas, During the year just passed the following members, and 
ex-members of the executive committee of this society have been taken 
from us by death: Hon. William L. Webber, Hon. William Chamberlain, 
John Lessiter, Major Dexter Horton, Hon. George W. Phillips, and Hon. 
William Ball. 

Resolved, That we greatly deplore the loss of these men, not only as 
associates in the labors connected with the work of this society, but as 
citizens of the commonwealth. 

The labors and sacrifices of these men, each of whom had spent a life- 
time in this State, engaged always in an effort to build up the institu- 
tions of the State, which make for the happiness and well-being of its 
citizens are worthy of our highest praise. 

As associates, in carrying forward the interests of this society, we 
shall always hold their labors, as being of great value, and worthy of 
emulation, and the memory of their friendship will always be with us. 

Your committee recommends, that a short sketch of each of these men 
be published in the proceedings of this society, together with portraits 
if they may be allowed. 

JOHN A. HOFFMAN, 

I. H. BUTTERFIELD, 

HoH BINDS” 
Committee. 


It was resolved that a caucus of the society for the nomination of offi- 
cers be held at the office of the President on the fair grounds at 4 o’clock 
p. m. of Tuesday, Sept. 28. 

It was resolved that the rule regarding the registration of standard 
bred horses, be construed as follows: “All animals in this class must 
be standard bred, and must be registered, or eligible to registry, and 
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such eligibility must be shown by certificate of registry of sire and dam,” . 
when required by the superintendent. 

Adjourned. 

The executive committee met Tuesday evening, Sept. 23, 1902, at 7:30 
p- m., at the Hodges House, Pontiac, Michigan. 

All members present. 

Judges of election were appointed as follows: J. E. Barringer of Ma- 
comb county, A. A. Wood of Washtenaw county, Wm. Gaffney of Bay 
county. 

The badge booth on the fair ground was designated as the place for 
holding the election. 

Adjourned. — 


Thursday evening, September 25, 1902, 


Committee met at call of the President. 

Present—Anderson, Young, Fifield, Barnes, Custard, Ball, Boyden, 
Rice, Waldron, McKay, Hoffman, Maynard, Dewey, Hinds, Howland, 
Hall, Marshall, secretary. 

It was moved that only children under fourteen years of age shall be 
admitted on school tickets on Friday. Carried. 

It was resolved to hold the fair open on Saturday, and that the rail- 
roads be asked to grant extension of time on return tickets. 

Mr. Geo. W. Vaux, assistant passenger agent of the Grand Trunk rail- 
road announced that the return limit of tickets would be extended to 
Monday, Sept. 29th, and that trains would be continued on § Pa tunday to 
and from the grounds. 

On motion, a rising vote of thanks was tendered the Grand Trunk rail- 
road for the efforts made in arranging for the transportation of visitors 
to and from the fair of 1902. 

Adjourned. 

The executive committee met, Friday evening. Sept. 26th, at Hodges 
House, Pontiac, Michigan. 

Present—Anderson, Young, Fifield, Custard. Ball, Boyden, Rice, 
Waldron, McKay, Hoffman, Hardy, Dew ey, Marshall, Hall, secretary. 

It was resolved that complimentary tickets do not admit ‘to grounds, 
and grand stand on Saturday, that press tickets admit on Saturday, but 
be taken up at the gates, that, horsemen’s tickets be honored on Saturday 
by holders being identified. 

Admission to grand stand Saturday left at 25 cents. 

Adjourned. 


CAUCUS. 


The caucus of the society was held at the office of the President at four 
o’clock p. m., Tuesday, Sept. 23. 

F. E. Skeels was called to the chair and I. H. Butterfield elected secre- 
tary. 

On motion ue H. C. Guillott the rules were suspended and the secretary 
instructed to cast the ballot of the caucus for E. Howland as nominee for 
president. Stephen Baldwin was nominated for vice-president, C. W. 
Young for treasurer, I. H. Butterfield for secretary. 
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For members of executive committee for two years: Eugene Fifield, 
L. W. Barnes, W. P. Custard, Erwin Ball, W. E. Boyden, M. L. Dean, 
J. E. Rice, C. A. Waldron, John McKay, John A. Hoffman. 

The following amendment to the constitution was offered, that the 
words in section two “Elected prior to 1890” be stricken out, the result 
to be that all ex-presidents will become members ex-officio of the executive 
committee. 

The amendment proposed was accepted and a vote ordered thereon at 
the election on Thursday, Sept. 25. 

Adjourned. 


ELECTION. 


The annual election was held on the fair grounds on Thursday, Sept. 
25th. The whole number of ballots cast was thirty-one. 

The following persons received each thirty-one votes for the respective 
offices named—and were declared elected to the respective offices, and 
the amendment to the constitution carried. 

President—Ephraim Howland, Pontiac. 

Vice-President—Stephen Baldwin, Detroit. 

Treasurer—C. W. Young, Paw Paw. 

Secretary—I. H. Butterfield, Agricultural College. 


BXECUTIVE COMMITTEE, 


Eugene Fifield—Bay City, Bay County. n 
' L. W. Barnes—Byron, Shiawassee County. 

W. P. Custard—Mendon. St. Joseph County. 

Erwin Ball—Hamburg, Livingston County. 

W.E. Boyden, West Bay City, Bay County. 

M. L. Dean—Agricultural College, Ingham County. 

J. E. Rice—Grand Rapids, Kent County. 

C. A. Waldron—Tecumseh, Lenawee County. 

John McKay , Macomb County. 

John Hoffman—Kalamazoo, Kalamazoo County. 


THE FAIR OF 1902. 


The annual fair for 1902 was held on the grounds of the Oakland County 
Agricultural Society at Pontiac, September 22-26 inclusive. 

The exhibit was large in all departments, that in sheep being the 
largest at any fair yet held. The weather was however, execrable, heavy 
rain falling continuously from Tuesday p. m., until Friday morning. 
This reduced the attendance to the minimum. The fair was carried over 
to Saturday, and Friday and Saturday being pleasant during the day, 
the attendance on those days was good. The total paid admissions were 
a little more than 32,000 as against 59,000 in 1901. 

The financial result is shown in the reports to be found in the pro- 
ceedings at the winter meeting. 

Had the weather of the week of the fair been fine there is every reason 
to believe that the attendance would have been larger than in 1901. 
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WINTER MEETING OF THE EXECUTIVE COMMITTEE. 


OFFICERS FOR 1903. 


President—H. HOWLAND, Pontiac. 
Vice-President STEPHEN BALDWIN, Detroit. 
Treasurer—C. W. YOUNG, Paw Paw. 
Secretary—lI. H. BUTTERFIELD, Pontiac. 


EXECUTIVE COMMITTEE. 


Term Ending January, 1904. 


MSA VPI TNGLY Ssayarres ctesvas’ jake iret romet hele reuaNe nee oihe als Howell, Livingston County 
Hiram via yan: sorta a cocci ak svenclonst alse ies Jackson, Jackson County. 
EER DDD VVC cotet asl eicicveucratoareione Meelahauerl errs Grand Blane, Genesee County. 
Lome MEL TN US ees, cs aire ln fae ibiteye rene eiahorreh eee een Stanton, Montcalm County. 
EES IKCOIS Si. clara cess citsloienaieisutainha Aen sisiare xe Harriette, Wexford County. 
GS ACODS Lerch iclelersievevete tains core eaiewe Pontiac, Oakland County. 

WW MMN Ved OOUILET a shey sas sveik voyehen he eucbereeuscauckotogs tele Detroit, Wayne County. 

VOT del lie ccystecstsdayeucitehe en aicuscau loses racials Port Huron, St. Clair County. 
OM MAVIATS NA hic vsnersey sists coustehe Shkre ote eon ae Cass City, Tuscola County. 


Does aK VOIP Hee eb GN Franklin, Oakland County. 


Term Ending January, 1905. 


eT OME ITT el Ctcee ee vate dalek Re eto teh ete eres Bay City, Bay County. 
This WY BHR ROWS RO wo Mets CEE gO Chg ame ee Byron, Shiawassee County. 
Vee STAN hes. cs casncuoks mistaeia eietsee eheto esate Mendon, St. Joseph County. 
PETER ADE psp so oss Sta ims erst eotiichciiellous else el clgrare re Hamburg, Livingston County. 
NPE SOV SM aa fcbe lai cares mma lsuseacahe aici euteee West Bay City, Bay County. 
VET SAD CAT al ae irets vei ooeheralaeltelteyscenavatehersteucbaserens Agricultural College, Ingham County. 
RIP HISEERL CO mh terete e: velelts ta rei val ive gore 5. era: adsl eaten Grand Rapids, Kent County. 
CAEN AT CL TOM 1 ai evs “ave tevevereieleleuscoushe ctcce thease Tecumseh, Lenawee County. 
OIC Aye tate onareucl cuskevaia tah eet dante ua Romeo, Macomb County. 
OlmMerA sO MMAN sf hue aa istac ates cysteine Kalamazoo, Kalamazoo County. 
EX-PRESIDENTS. 


Members Ex-Officio. 


MIRA APPL TIMI. IK bole chee ieiaetede cre dousitarie atau de lanteta Detroit, Wayne County. 
Nee AM COTS OM. 2 cs gies lersne cle siete ee cicuale wanes Midland, Midland County. 
ANOS EH ET ROO) a VN peiaar alte SURG Haat Nt ie A HES Detroit, Wayne County. 
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PROCEEDINGS OF THE WINTER MEETING. 


The winter meeting was called for Monday, January 12th, at 8 o’clock 
p. m. 

A quorum not being present, a meeting was called by the President for 
Wednesday, January 28th, at the Hodges House, Pontiac. 

At this meeting there were present—Messrs. Fifield, Barnes, Custard, 
Ball, Boyden, Rice, Waldron, McKay, Hoffman, Maynard, Dewey, Hinds, 
Skeels, MarshaH, German, president, treasurer and secretary. 

Minutes of that meeting read and approved. 

Mr. Hinds asked that the secretary be appointed to prepare resolu- 
tions relative to the memory of Ex-president Phillips, deceased. Agreed 
to. The President read his address as follows: 


ADDRESS OF PRESIDENT M. P. ANDERSON. 


Gentlemen of the Executive Committee: 


Retiring at this time from the office and duties of president of this 
society, I will make my address as brief as possible and leave the chair 
for my able successor. 

Since our last annual meeting death has again visited our ranks and 
taken from us two of our ex-presidents, Hon. Geo. W. Phillips and Hon. 
Wm. Ball; the former owing to: long continued ill-health was unable to 
serve upon the committee although he continued to be a member until 
his death. The latter was my immediate predecessor in office, one whom 
I had the pleasure of serving with for over 20 years. No one will be 
more missed than he, always deeply in earnest, giving his best thoughts 
and actions to promote the advancement of the society. I trust suitable 
action will be taken by this body. 

When I first became a member of your committee 21 years ago, there 
was a net balance in the treasury of over $28 000. I was in hopes to be 
able to report to you at this meeting a balance of not less than $30,000. 
I am quite confident, and I believe you all were, that it might have been 
done, had we not been caught in a week of copious rains. I feel it a cause 
of congratulation to the members to be able to sav we still have a com- 
fortable balance. 

I herewith give you a statement of the receipts and disbursements for 
the vear 1902: 


RECEIPTS. 


Batance on hand last statement nc. nk ek oe ed $18,912 49 
BOBSI IS From a NOUNCES Lh fi ao. sie ofl hye! S eww oof eR Pele 24,620 37 


GGT Se TEN Rs 0) ER SUA aa I LAT NL $43,532 86 
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DISBURSEMENTS. 

Total business orders, including. speed..................- $18,661 83 

PALA premium OLGers Pace he. chloe aide cee che ete se ane erate 11.340 81 

Total balance on hand ..... ee te cf ah RS CRT Ge ay we 13,530 22 
(Uy IRE hea a tne IAC M a te eA EroR yt inal Vea Aa $43,532 86 


The expense account was reduced by discharging help which had been 
engaged with the expectation of a repetition of the 1901 attendance. 
Eatables were well supplied and had the weather permitted the people 
to have attended, I believe they would have been well cared for. 

I wish to make special mention of the courtesies extended by all the 
steam railroads, especially of the D. G. H. & M. and the P. O. & N. 


EXHIBITS. 

The exhibits were very creditable in all departments, exhibitors put 
up with the inconveniences, sympathizing, instead of criticising the 
management on account of the continued heavy rains. No complaints 
came of anyone failing to handle successfully his department. 


STATE AID. 


‘ 
I believe this society should present to the present legislature a request 
for another appropriation for the coming two years. 


PERMANENT LOCATION. 


The matter of permanent location. I believe should receive careful 
thought by each member; the condition of streets and walks last year 
should stimulate action toward getting settled down where permanent 
and lasting improvements can be made. The different exhibition build- 
ings should be connected with suitable walks, good walks from entrance 
to main hall and grand stand. Again with a home, the unsightly shanties 
erected by the dozens for privileges, mars the beauty of the grounds. This 
matter has been brought up from time to time for years past. It is a 
difficult question to solve, the sooner it is worked out, I believe, the 
sooner it will inure to the benefit of the society. 

It might be good policy to have two locations, one in the eastern, the 
other in the Western part of the State, holding biennial exhibitions. In 
doing this it would make it possible to reach many people who are unable 
to travel so far to visit the fairs—Michigan is a large state. While the 
railroads make some reductions in fare still it is too high for many to 
attend. Reasonable state aid which should be extended would make it 
possible to have a creditable place to hold exhibitions which would not 
only be a credit to the State, but an everlasting convenience to the ex- 
hibitors and visitors. Money is appropriated to erect buildings in other 
states representing Michigan with all its great resources. It should 
certainly aid in having a permanent location or locations at its own home, 
as many from other states annually visit our State fairs. 
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IN CONCLUSION. 


I tender you gentlemen my sincere thanks for your efficient and cordial 
support. Inasmuch as by your action you have seen fit to place me upon 
your executive board for life, I trust my future relations may be of such 
a character as not to cause regrets. Twenty years of association with 
many of you, so far as I know have been pleasant and agreeable, and I 
assure you it gives me much pleasure to be retained by you, that I may 
be able to continue the pleasure of working with you to help promote the 
the best interests of this society. I have endeavored to do my duty as 
best I could. The loyal support and willingness upon your parts to take 
up your duties as allotted to each was a source of pleasure to me. 

I now lay down the gavel and wish my successor and the society 
abundant prosperity. 

M. P. ANDERSON. 


A protest received from Mr. J. W. Beddow of Birmingham relative to 
the award on cheese was not sustained. 

Also a protest from E. C. Kern of Detroit, relative to allowing horse of 
D. H. Harris to compete not sustained. 

Mr. E. Howland presented his resignation as member of the executive 
committee, having been elected president, the resignation was accepted 
and F. G. Jacobs was elected to fill the vacancy. 


REPORTS OF EXECUTIVE SUPERINTENDENTS. 


The executive superintendents report as follows: 


CATTLE. 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: 


Gentlemen—I am pleased to report that the exhibit of cattle at the fifty- 
third annual fair held at Pontiac, September 22 to 26, 1902, was one of 
the largest and most creditable known in the history of the society. 

The courage, courtesy and patience of the exhibitors during the week 
of almost constant rain was most commendable and showed a training 
and restraint seldom found, except among breeders of stock. 

On account of the great number of entries and close quarters, herds 
were broken and scattered, causing a great amount of extra labor which 
was endured without complaint. 

The first day’s judging was done in the open air, until all were drenched 
with mud and rain, after which it was thought best to attempt the work 
in the stables where it was finally completed to the credit of all. Had 
there been a premium offered on patience and courage, I am sure the cattle 
breeders would have drawn a barrel of money. 

The premium offered to Michigan breeders, made possible by the ap- 


39 


306 STATE BOARD OF AGRICULTURE. 


propriation from the State was a great incentive to bring out the fine 
Michigan bred cattle and should be continued by a like appropriation 
for the years 1903 and 1904. 
The total number of entries was 653. 
Respectfully submitted, 
H. R. DEWEY, 


Superintendent. 


HORSE DEPARTMENT. 


To the Executive Committee of the State Agricultural Society: 


Gentlemen—The details as to classification, prizes offered, amounts 
awarded, ete., in the horse department are carried in the secretary’s an- 
nual report. The entries in the horse department at the Michigan State 
Fair of 1902, were not what might have been expected in view of the 
location in which the fair was held. 

The eastern part of the State is extensively interested in fine horses 
of all the different breeds, and would promote its interests by larger ex- 
hibits at the annual State fair. The quality of the stock on exhibition 
was generally of a high standard. 

There is no other department of a State fair but what can better exhibit 
its rings and make its awards in a week, which probably nearly resembled 
an average week during Noah’s flood, than the horse department. 

It is a physical impossibility in the narrow alleys of the horse barns 
to exhibit large rings of fine horses and make awards satisfactory to the 
judge or the spectators. Like all other departments showing under roof 
at our late fair, the alleys of the horse department were constantly 
thronged, with men, women and children, a crowd that was good natured 
to a degree, but practically a mob when it came to the exhibition of lively 
stepping horses in the same alley. ; 

The department was fortunate in being served by judges of long ex- 
perience, and who rank among the best in the country. It is a surprise to 
the superintendent that the work of the judges was so well performed 
under the circumstances. Several large entries were not present at all, 
owing undoubtedly, to the unpropitious condition of the weather during 
the entire fair. 

The change of the date of the annual fair from the latter part to the 
fore part of September, thereby placing the Michigan State Fair in one 
of the general fair circuits, will materially help the exhibition of fine ~ 
horses owned by exhibitors making the grand circuit. 

H. H. HINDS, 


Superintendent. 


SPEED DEPARTMENT. 


To the President and Members of the Michigan State Agricultural 
Society: ; 
As superintendent of the speed department, I beg leave to submit the 

following report: 

The liberal amount of money that was placed in my hands to offer for 
speed premiums enabled us to secure good entries. 
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All classes in the speed department filled, except one, and that was 
the free for all trot. 

In the ten races we had 104 entries, which would have taken place had 
it not been for the rain of the entire week, with an average of more than 
ten horses for each race. : 

Michigan as a natural consequence was well represented in every class. 
We had horses from Ohio, Indiana, Virginia, and Canada, which helped 
to swell the list, and I believe the owners of the different stables sent the 
'pick of their stables as they knew they would have to step to win, and 
that it would be necessary to race from wire to wire to get any of the 
money, as a result of the weather only one race the 2:35 trot was finished. 

Then the 2:15 pace was called and one heat was finished and was then 
adjourned from day to day as the rules require on account of the rain 
and condition of the track and continued until the race was declared 
off, and money paid as the horses finished in the one heat. 

The balance of the races were declared off, and the entrance money re- 
funded and a sorry ending to what promised so much. But Michigan 
was not alone, for fairs and meetings all over the country were seriously 
handicapped, and many were obliged to close their gates and declared not 
only their races but their exhibits off. 

I think we can congratulate ourselves as managers of the Michigan 
State Fair that we awarded and paid our premiums in full. 

Yours respectfully. ‘ 
EUGENE FIFIELD, 
Superintendent. 


The money awarded as follows: 


Tuesday, September 23. 


Class No. 1, 2:35 Class trotting, Purse, $500. 


To entrance, Great Scott........ $50 00 By paid) Great Scott..1 24. $250 00 
‘ Silk Mill Girl...... 50 00 are UI Cab eG ocomoe 125 00 
f ATOR ere Heer earns ORO Olen Cae AIM OTE ahve erc ge cok ene he siete, MONOD 
ss ai Good Timber...... 50) 002.5 i) Good Timber: . sateen. 50 00 
a rs IBCSSI@ Ge rs creralcvelens - 25 00 
* = @resco. Wes. hones 25 00 
POM DaRLATICE Hart Skee cre 7a elscd $250 00 Time in rain, 2.2714. 


Class No. 2, 2:15 Class pacing, Purse, $500. 


To entrance, Jno. H. Walmer.... $50 00 By paid, Jno. H. Walmer........ $250 00 

WErhinw lass ciotexelsetare 50 00 Causes} hh Ree rites Sree 125 00 
, per EL Ae aACLOM 520.55 veel e 50 00 “ oa Eales PAtrhOMey creas ere 75 00 
2 * Wayne King....... 50 00 “ fem NWLY NO WINS a, claro shcheraye 50 00 
=o Dusty Wilkes...... 25 00 


CED MUAIANCC nachos see eee $275 00 Time in mud, 2.16%. First half, 1.06. 
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Summary. 
Sept. 22-26, 1902—Speed Department. Dr. Cx 
Startine judzevand 7expenseseye /is.5 setapiedanie teiaels mitre $73 00 
MO DULSE' DALGLOUL i lAteptriehere se tone: lb tal oeane tate ite let seus onamettate rs ipigmeaets 1,000 00 
LO SIMETHDET ANUP A TIO 2 oe ule lala oie ais slain) auhe ele ctetemelato tin fete fale 50 00 
Contra. 
BYP entrance MONEY MOA hI. ye ays eisiauh ew eiay a one torte lebet eae ereaen $475 00 
By one-nalt 2tand-stand TeCelpts.... seem ees amis oat Se 60 00 
or s ok AN am Pat la yah OME yaa Soh aes 501 37 
SCONCHCATG Geis Oel eRe oe ute acct ee eRe RS art stres ota searceete 25 00 
TEE WE WON Coke en WAI aS curd ME Oop Some EAS SSM oie PRS Aral sl aeeattge cle seen ea 61 68 


$1,123 00 $1,123 00 
Races cost, $61.63. 


SHEEP DEPARTMENT. 


The sheep exhibit of the Michigan State Agricultural Society for 1902 
was the largest in its history and of as good quality. Notwithstanding 
the bad weather and crowded quarters, every one seemed willing to sub- 
mit to the surroundings gracefully, and all seemed satisfied, and in many 
cases expressed intentions of again coming. 

The appropriation from the State so as to give larger premiums had 
a great deal to do with the excellency and greatness of the exhibit, and 
it is to be hoped that the same or more aid will be forthcoming in the 
future. 

E. N. BALL. 


Superintendent of Sheep Department. 


REPORT OF SUPERINTENDENT OF SWINE. 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: 


Gentlemen—The exhibit of swine at the fair of 1902 was a very good 
one. The whole number of entries were 591 as against 638 in 1901 which 
was the Banner Show. 

The exhibit in the Berkshire class was the largest ever made in the 
State and among the largest ever made at any State fair. 

This was largely due to the holding of the Berkshire sale on the grounds 
during the fair. Great interest in the swine exhibit was manifested among 
breeders and farmers, generally. Yes, even the city folks were very 
much interested in the proud aristocratic pig, that is fast being recog- 
nized and appreciated. 

I have some suggestions and requests from the exhibitors to offer at 
the proper time. 

Respectfully submitted, 
L. W. BARNES, 


Superintendent of Swine. 
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POULTRY. 


Mr. President and Members of the Executive Committee: 


As superintendent of poultry, I beg leave to submit the following 
report: 

In Division E we had 1,230 entries, being the best lot of birds as a whole 
that we have ever had since I have had the honor of being superintendent. 
Owing to the large amount of entries, we were short of room this year, 
although the capacity of the building had been nearly doubled the past 
season. 

There are several changes in the premium list that I would like to sug- 
gest to the premium list committee—A few new varieties that are worthy 
and should be admitted, and I think it would be well to offer a diploma 
to the best exhibit of incubator and brooder doing actual work on the 
ground. 

C. A. WALDRON, 


Superintendent. 


FARM AND GARDEN PRODUCTS. 


To the President and Executive Committee of the State Agricultural 

Society: 

The entries in Division F at the fair of 1902 were in Class 48. Grains 
and Seeds, 88 entries. Premiums offered $150.00. Award, $72.00. 

I would recommend the following changes in Lot 1112. Judges to make 
two first, and two second awards on as many different varieties each 
variety to compete with the same variety—one-half bushel of grain; also 
the same changes in Lot 1113 and Lot 1114. 


CLASS 49.—ROOTS AND VEGETABLES. 


Entries 207, premiums offered $109.50. Award, $93.00: 

I would recommend that Lot 1149 be changed as follows: Judges to 
make two first and two second awards on as many different varieties, each 
variety to compete with the same variety in other entries. The premiums 
to be $3.00 : ‘hange in Lot 1150. 

Collections, entries 6; offered, $100.00; award, $100.00; the amount 
offered for collections, ought to be reduced some. 


COUNTY EXHIBITS. 

Entries, 6. Premiums offered, $300. 00. Award, $155.00. I think that 
it would be well to increase the premiums for county exhibits; also that 
the whole exhibit be shown in one place, all of w hich is 

Respectfully submitted, 
JOHN McKAY, 
Superintendent. 
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DAIRY DEPARTMENT. 
To the President and Executive Committee of the Michigan State 
Agricultural Society: 
Gentlemen—As superintendent of Divisions G and H, Classes 52, 53 
and 54, I beg to report as follows: 


Entries. Amount offered. Awarded. 

Creamery. Butter ......'.. 15 $90 00 $70 89 
Dairy Butter 2... sven ns ss 29 45 00 37 61 
PAP UOE SES P LOL Yo gee, «5 eine 15 20 00 Deiat cv / 
Cheddar Cheese .......... 15 55 00 23 14 
Michigan Cheese ........ 18 55 00 22 25 
Young America Cheese... t 23 00 15 50 
Fancy America Cheese... 5 12 00 12 00 
Diamond Salt, Special.... Hi US gM Rent Miter en Ca aL ere ini Ce IY |. 
pugar, (bread, Ute. .s e015. 47 53 00 33 00 
dia 6 Wa SO ea 202 $353 00 $232 06 


Dairy implements were well represented by a number of firms from 
Michigan, and adjoining states. The refrigerator gave good satisfaction. 

In Division H, Class 53, bees, honey, and apiarian implements there 
were no entries from what cause I am unable to state. 

All of which is respectfully submitted. 
- JOHN MARSHALL, 


Superintendent. 


VEHICLES. 


To the President and Members of the Executive Committee of the Mich- 
igan State Agricultural Society: 


Gentlemen—In Division K, carriage and vehicle department, I beg to 
report as follows: 
Whole number of entries, 35. Every one seemed satisfied and promised 
to come with us in 1903. 
Respectfully, 
J. KE. RICH, 
Superintendent. 


FARM IMPLEMENTS AND MACHINERY. 


Mr. President and Members of the Executive Committee: 


Your superintendent of farm implements and machinery would report 
112 exhibitors in the department, consisting of threshers, engines, huskers 
and shredders, ensilage cutters, bean threshers, feed cutters, feed grinders, 
stone cutters, road machines, plows, harrows, cultivators, grain drills, 
corn planters. potato planters and diggers and all kinds of tools for culti- 
vating and harvesting sugar beets, a large display of gasoline engines, in 
fact, it was the largest display of implements ever on a fair ground in 
Michigan. They came from the extreme east, west, north, and south. 
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There was a large display of wind mills and pumps, and wire fence was 
a great factor in the display. In all we had between eleven and twelve 
hundred articles on exhibition representing a capital invested of nearly 
$80,000,000 as an evidence of the enormous investments required in the 
manufacture of farm implements and machinery. It will be worth our 
efforts to make extraordinary inducements to have them exhibited at our 
fairs. 

The present year our ground should be in good condition and water 
should be on the line of engines and threshers display, so they would 
not be compelled to haul it in tanks. To my mind it will require a great 
effort on the part of all officers and the superintendent to induce ex- 
hibitors this year. It will require advertising and I believe that money 
could be well invested to visit large manufacturers and officers of other 
fairs held in advance of ours to interest them in our behalf. The time 
to begin is from this day. 

In 1902 I asked for premiums of best display on implements in and out 
of the State. While I think it paid ts, I would not ask it for 1903, but 
recommend that the superintendent be allowed the amount of premiums 
namely : $200 to advertise the implement department, if in his judgment 
it required it. I think it would do the society more good than to pay it 
out to a few exhibitors. 

Respectfully submitted, 
JOHN A. HOFFMAN,, 


Superintendent Farm Implements and Machinery. 


MAIN BUILDING—HOWLAND HALL. 


Harriette, Mich., January 27, 1903. 


Officers and Members of the Executive Committee of the Michigan St:te 

Agricultural Society: 

Gentlemen—As superintendent of the Howland buila:ng—i wish to 
report that each department in the hall was well filled—the fruits and 
flowers, the dairy, the needle work, school and the art departments will 
each file reports showing the extensive nature of their exhibits—in the 
general display the exhibit made by the State Fish Commission was per- 
haps the most attractive and we should make it a certain feature of each 
fair, if possible. 

The general public seem to enjoy a display of animal life, more than 
some of the exhibits of manufactured products. A great feature in the 
main building last year was the very fine exhibits made by the State in- 
stitutions, as the Michigan Agricultural College, the Flint School for the 
Deaf, the Adrian Industrial School for Girls, and an extraordinary effort 
should be made to secure these again as well as the Lansing Industrial 
School for Boys—the School for the Blind and any other public institu- 
tion that can make a showing of its work. 

Last year in our greed of gain we allowed some privilege people to vend 
their wares in the aisles of the buildings, and for this act we deserve 
censure. The receipts from these people were about $500.00, but if fair 
weather had favored us these small merchants would have been carried 
out of the building by the mob—no persons should be allowed to use the 
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center aisles of the wings for any purpose except, as a point from which 
to view exhibits. 

We need; and must have more room in the main exhibition building, if 
we would keep our exhibits at a standard that will attract the people; 
we could not give the State institutions anything like the room they would 
have filled and we turned from our doors some very fine exhibits from 
Detroit, Saginaw and other points. 

Very many of the people who pay for space from which to sell their 
goods, make excellent exhibits and show great skill in their workman- ~ 
ship—especially is this true of the burnt leather work, the engraving on 
glass, and much of the shells and jewelry—if we wish to hold these ex- 
hibits and get their money, we must be prepared at our next fair to give 
them more room. Our fair of last year attracted much attention, and 
many letters have already been received, asking for space. The space 
allotted for fruits and flowers is much too small for the offerings. 

The wing used by the dairy superintendent is so congested in its ex- 
hibits that much of the material has to.be shown in the aisle. We need 
for other exhibits the room used by these departments in the main build- 
ing, and these departments need double the space they now occupy for 
the constantly increasing business coming to them, in other words, we 
need and must have a building for the dairy and horticultural depart- 
ments of our fair. 

It would probably be folly to ask aid from the State, and I fully 
believe that these buildings could and should be built by people in the 
immediate vicinity, of the location of our next fair. I would also add 
here, that we should never again place another exhibit in the Howland 
building, until the roof is so repaired that it is water-proof. I would 

- therefore recommend that such action be taken as will insure the erection 
of suitable building or of buildings to accommodate the horticultural and 
dairy interests of our State fair in time to be available for the fair of 
1903, and that the roof of the Howland building be thoroughly repaired, 
provided that we hold our fair of 1903 in the City of Pontiac. 

Respectfully, 
F. E. SKEELS, 


Superintendent. 


ART DEPARTMENT. 


To the Officers and Members of the Executive Committee of the Michigan 
State Fair Association: 
Gentlemen—As superintendent of art at the State fair held at Pontiac, 
Mich., September 22 to 26, 1902, I submit to you my report of Division N, 
‘Classes 60 and 61 of premium list for the year 1902: 


Division N.—Class 60.—Painting, Sculpture, Ete. 


By Professionals or Amateurs.—Premiums offered, Lots 1207 to 1805, 
$105.00; awarded, $75.00. Premiums offered, Lots 1304 and 1305, $12.00; 
no award. 

Photographs made by exhibitor.—Premiums offered Lots 1306 to 1312, 
$28.00; awarded, $26.00. 

Paintings by professionals, artists and art teachers.—Premiums offered 
Lots 1813 to 1348, $335.00; awarded, $116.50. 
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Division N.—Class 61. 


Paintings and drawing by amateur artists—Premiums offered Lots 
1349 to 1871, $115.00; awarded, $101.25. 

Premiums offered Lots.—Industrial Art.—Premiums offered Lots 1372 
to 1388, $96.00; awarded, $14.00. 

Curiosities —Premiums offered, $25.00; awarded, $25.00. Grand total 
premiums offered, $716.00; awarded $357.75. 

Several diplomas were recommended upon non-enumerated articles of 
merit. Also report that I had several complimentary exhibits from De- 
troit and other artists which added largely to the display and with very 
little expense to the society. ; 


Recommendations. 


First, That a better description be given on photographs as to size; also 
work. ; 

Second, That premiums be given for hand painted China in the pro- 
fessional class as well as the amateur class. 

Third, That a premium be offered for photograph work on China or 
porcelain. I would also recommend that the art premium list be printed 
on separate sheets so as to be placed in the hands of the artists a little 
early, giving them more time to prepare new work for this department. 
That a line of instructions be given that the productions of professionals 
and amateurs will be classed and hung separately, I think this item for 
the good of the department. 

Respectfully submitted, 
B. E. HALL, 
Superintendent. 


Harriette, Mich., January 26, 1903. 
To the Officers and Members of the Executive Committee of Michigan 
State Agricultural Society: 


Gentlemen—The exhibit in the needle work department was much larger 
last year than at any previous fair that I have attended. The work was 
of a superior quality and sufficient in quantity to fill the entire space 
allotted. 


Entries. 
SAGs 65-——E FOLESSION AN 2/44 «<u teteta ceaveenel as anua ake 98 
ase GA A matemyy iyo yt is cus iste ka Nd Shee sake 226 
Class 65—Miscellaneous.. os... c:54 2 sce ecb oe a 123 
Class 66— Crochet) and Koait o\h.5 52 2 eo sae see 59 
CASS Gi Speciale eens: a anata ehaed er a: of atelin a. » ale thal eae a 21 
Wla6s G5 —C hildrengy is bs Sas soled oreo oer s ord afl ws LF. 
Non-enumerated articles .......... teen eens 60 
pL CET 2 lr a amen ek A Od aap EC OP 604 
Deial PLEMIUMS: GHMELCE 3 a 6..\2s dhois sr elas << $345 50 
EOI AW AEGEE) sidslae ols alc acute o vies haar Roa 


40 
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From the above items it will be found that the non-enumerated articles 
form a small exhibit of themselves. I would therefore suggest an entire 
revision of the needle work department. I have carefully looked over 
the list of non-enumerated articles entered—kindly furnished me by Secre- 
tary Butterfield—also have compared your list with the premium lists of 
other state fair associations and from these have compiled a new list 
which I would recommend for the consideration of your premium list 
committee. 

Respectfully, 
MRS. F. E. SKEELS, 


Superintendent. 


REPORT OF THE ASSISTANT SUPERINTENDENT OF THE HORTI- 
CULTURAL SOCIETY. 


Mr. President and Officers of the Michigan State Agricultural Society: 


I beg to submit my second report before your august body, and if 
brevity has been a prevailing custom I hope that you will pardon me if 
I step beyond bounds. 

At the outset I wish to say Michigan never placed before the patrons 
of her State fair a better display of fruit than was displayed under the 
direction of your honorable superintendent of horticulture, George H. 
German in 1902. Perhaps as large collections have been displayed, but I 
speak from the standpoint of quality as well as quantity. The floral dis- 
play was deficient owing to several reasons. There were of apples 1,273 
plates; peaches 646; pears, 383; plums, 406; grapes, 215; crab apples, 64; 
quince, 15; a total of,3,002; three of cranberry; 1 of blackberry, and one 
of English Walnut. 

For list of entries, and amounts awarded in the several classes, see the 
report of the secretary. 

By solicitation I have secured several special premiums to be added to 
the list for 1903 among which are the following: Fifty fruit trees from 
Greening Bros. nursery for the best fifty plates of fruits grown on trees 
purchased from them. The same offer I have from Ilgenfritz Bros. The 
Central Michigan Nursery, of Kalamazoo, and the West Michigan Nursery 
of Benton Harbor. I also have an offer of $100 from the Armour Fertil- 
izer Works for the best display of fruit aided in the growth by the use of 
their fertilizers. I also have several minor premiums including spray- 
pumps, ladders, etc., which I hope to complete. 

While I would not recommend the asking of nore liberal premiums at 
this time, yet I do believe that the department should be entitled to the 
use of the money offered, and that some radical changes should be made 
in its distribution which will greatly help in the betterment of the 
displays. 

The fruit industry brings into the hands of Michigan farmers enormous 
sums of money and its prominence is bound to be recognized, and the 
growers encouraged so that the banner of Michigan fruits shall hold its 
place in the front ranks. I coincide with the idea of encouragement all 
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along the line, but sometimes we are shifted or sidetracked by sympathy, 
such, I believe, is the case with the premiums offered for the Upper 
Peninsula county collections. They should be encouraged, but the quality 
of their displays has not warranted the premiums offered. Hence, I would 
recommend the striking out of Lot 1549 and transfer the fruit part of their 
display to and with the general county displays and put it with their 
county collections in the Agricultural Hall. It will certainly help to im- 
prove their displays. 

To Lot 1550 I would recommend the adding of Huron county to the 
list. Lot 1551 is all right. Lot 1552 strike out. But I maintain that 
the premium of 1449 and 1552 should be held and combined into one 
grand sweepstake prize of $100 for first—$60, for second—$40, for third 
—premium, for the largest and best display from any one county, society 
or individual in Michigan. ; 

New York puts up $300 for such a prize and $200 for the second, and 
her fruit displays are of world-wide reputation. Michigan grows just as 
good fruit if we can only encourage the growers to display it. Class 70, 
Lot 1554, strike out and divide the premiums between Lots 1555 and 1556, 
Class 71. 

Michigan State fair offers no larger premiums on single plates, than 
some county fairs. [linois and Ohio give $2.00 and $1.00 on single plates. 
New York and Indiana, $1.50 and $1.00. Toronto, $2.50, $2.00, and a 
third prize of $1.50; Iowa, $1.00 and 50 cents for second. Michigan offers 
75 cents for the first prize and 50 cents for the second. Gentlemen, I 
declare this to be an outrage. 

Another important industry in our line seems to have been overlooked. 
and I suggest at least the offering of a diploma for the largest and best 
display of commercial canned goods put up in Michigan; yet I consider it 
of magnitude enough to warrant a more substantial premium. The pure 
fruit juice industry is crowding for a place among our leading commercial 
enterprises. 7 

There are some changes in the lists of single plates of minor importance 
as follows: 

To the list of apples, I would add: Ohio, Nonpareil, Lawver, York, 
Imperial, Spitzenburg (Esopus), Willow Twig. 

To the pears—Tyson, Lincoln. 

To the peaches—Globe, Wonderful. : 

To the plums—German Prune. 

To the grapes—Jefferson. 

M. L. DEAN, 


Assistant Superintendent. 


SCHOOL WORK. 


Jackson, Mich., January 27, 1903. 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: 


As superintendent of Division “S,’ I beg leave to submit the following 
report; the whole number of entries in Division “S” was 79. 

The exhibit was one of the finest we have ever had both in merit and in 
size. In view of the crowded condition owing to the size of the exhibit 
would recommend that some radical changes be made in the premium list. 
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which would greatly facilitate the work in the secretary’s office and in 
adjudging and giving awards, and would further recommend that the 
classes and sub-classes remain as at present, the entry of each school 
competing to be registered with the secretary of the association in the 
class in which they desire to compete, merit with percentage ranging 

from 100 per cent down to 70 per cent. 
All of which is most respectfully submitted. 
FRANK MAYNARD, 


Superintendent of Division “S.” 


GATES. 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: 


Gentlemen—I respectfully report that I employed 16 men; 14 gate- 
keepers and two grand stand ticket takers. 

I paid the gate-keepers three dollars per day and railroad fare, ex- 
cursion rates, and grandstand men, one dollar and twenty-five cents each, 
half days, making a total of $286.98. This pay roll is somewhat larger 
than in 1901. We had one more gate this year and one more fair day as 
the fair was held over until Saturday night—that makes the difference. 
All of which I respectfully submit. 

W. P. CUSTARD, 


Superintendent of Gates. 


REPORT OF THE SUPERINTENDENT OF POLICE. 


Yo the President and Hxecutive Committee of the Michigan State Agri- 
cultural Society: 

Gentlemen—I submit the following report for the year 1902. Good 
order was maixtained throughout the rain and unpleasant week of the 
fair. While the expense was much more than usual, there is reason for 
it. With the advice of members of this committee, it was thought best 
to increase our force, already full, adding 12 extra men; that, with the 
one day extra fair has made the expense of the department unusually 
large. Total of pay roll, $833.44. 

E. W. HARDY, 


Superintendent of Police. 


RENTS AND PRIVILEGES. 


To the Officers and Members of the Executive Committee of the Michigan 
State Agricultural Society: 


Gentlemen—Owing to the weather which prevailed during almost the 
entire fair of 1902, the receipts from the privilege department were some- 
what lower than in some former years. These parties who secured space 
within the main building or in other sheltered localities seemed to do a 
profitable business. 

The shows, merry-go-round, and dining-hall concessions were almost 


\ 
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total failures and the per cent derived from their sales did not add much 
to our treasury—several stand contracts were cancelled. The total re- 
ceipts from all sources was $2,548.01. 
Respectfully submitted, 
F. E. SKEELS, 
Superintendent. 


TRANSPORTATION. 


T'o the Officers and Members of the Executive Committee of the Michigan 
State Agricultural Society: 


Gentlemen—As superintendent of transportation, I would report as 
follows: The facilities for rendering transportation services were un- 
doubtedly amply provided for at the last fair, but unfortunately the 
weather prevented their being put to a test; from the fact, gentlemen, 
that our next fair is not yet located, it is not appropriate to offer any 
recommendations. £05) 

Signed, E. HOWLAND, 
Superintendent. 


The reports were received and referred to the committees on premium 
list and on rules, 


REPORT OF THE SECRETARY. 


To the Executive Committee: 


Gentlemen—As will be seen by the statistics to be submitted, the entry 
list was very large at the last fair. Nearly every department was full to 
overflowing, making a large amount of work in the office, but the books 
were ready for the superintendents on time. The keeping open of entry 
books on fruit until Tuesday a. m., makes a delay in preparing the books 
in that department. If it is necessary to hold the entries till the first 
of the fair week, it would seem that they might close Monday night. 

Stock entries might close even earlier than 10 days before the fair. As 
we now construe the rules to apply to entries mailed on the second 
Saturday preceding the fair, some are not received till Monday p. m. 
of the week before the fair, and while nominally called ten days before 
the fair, it is in reality but five days. 

In the sheep and swine classes I believe a fee of 10 cents per head should 
be charged for entry fee, and in the poultry class many exhibitors favor 
a moderate’ fee per fowl. 

The rules need some revision, namely in wording more explicitly so that 
there can be no difficulty in understanding the meaning. 

I suggested to the committee on rules last year the advisability of using 
two coupons on the membership certificate one good on Monday and the 
other good on Friday. 

This would be for the benefit of the small exhibitor. Many of the ex- 
hibitors in needle work art, some in fruit, poultry and vegetables can not 
put their articles on exhibition until Monday morning, hence one coupon 
is used. On Friday it is quite important that they be on hand to take 
care of their articles before the gates are thrown open after 4 o’clock. 
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While a Friday coupon would give admission on Friday to the fair it 
would save much dissatisfaction by these exhibitors and is a concession 
to my mind no more than just, since this class of exhibitors contribute 
most of the show in needle work and art and many of them can not re- 
ceive any premiums. In the case of any exhibitor to whom button passes 
are given the rule should provide that the superintendent take up both 
coupons, when issuing the button orders. 

I think that some charge should be made for space in the main build- 
ing for advertising exhibits. The space is costly and I think the ex- 
hibitors would be willing to pay a reasonable sum for space. 

An additional building is needed for the dairy department unless it 
can be accommodated in the vegetable hall. 


Moneys Receiwed 1902. 


From American Short Horn Breeders’ 


PRSNOULACION: Wee ye ee alse eres tule eee tunes eee $483 00 
From Memberships sold ................... 483 00 
Bromcstall zentsicollected <a. 0325 3... wee 374 70 

AB OPAL GS See i ene ete Link eT eae dG ee MS OD 


A Statement of the entries in each class and dfvision with the amounts 
offered and the amounts awarded is herewith given. The report was 
received and referred to the finance committee. 
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LIST OF ENTRIES IN THE SEVERAL CLASSES WITH AMOUNTS 
OF PREMIUMS OFFERED AND AMOUNTS AWARDED AT 
THE FAIR OF 1902. 


Cattle. 

Total Amount Amount 

Class. ‘ Single. Herds. entries. offered. awarded. 
ie Shorthorns, ‘open to ails... tases so. Cay SRL ea Pe $500 00 $473 00 
1A Shorthorns, open to Michigan......... 89) 97.23.) V2 500 00 493 00 
PEA DSVONS. ODE LOUallin . ction. S eieiaeeis es 36 5 AL 285 00 268 00 
ZASwevons: open’ to’ Michigan. ... ./.l.. osc. bi bed per D225 OO! Ova Rasen 
ae lenrecrords: ODCHeLOnalle. poer. cisely. 37 4 41 285 00 222 00 
3A Herefords, open to Michigan.......... 27 2 29 222 00 139 00 
AEC ALLG WAV sOPEM! iLO; alleys; oes ley ners eae 33 6 39 285 00 256 00 
4A Galloway, open to Michigan........... 29 Sing joe 222 00 222 00 
5 Aberdeen Angus, cpen to all........... 16 RL 285 00 164 00 
5A Aberdeen Angus, open to Michigan.... 14 Zee VG 222 00 168 00 
IGrrelersey;, OPENetO Allicsie sr. acc. cee a ates 46 Deo 285 00 258 00 
GAwsersey, open toy Michizane & s. 2. c\csloi 30 a) ai 222 00 186 00 
7 ~Guernsey, open to Michigan.......... af: #3 Ae D223 OO) Ws Th ase haeks 
Se LOISteIN NOME tO” Allhus'.) varese) 4 <1 elsreleyeeorevene 30 4 34 285 00 228 00 
8A Holstein, open to Michigan............ 23 opeeZo 222 00 190 00 
Gyeckved Polled open to, alle jes ae oe 17 33) 0) 285 00 207 00 
9A Red Polled, open to Michigan......... 17 ly as} 222 00 139 00 
AA) Pal GREE LEN c erica ceckecsl ok valake coho cus? cvabes sete, ah 15 Ul or 107 00 96 00 
EO GeR NS yarn tog ete al le athens CEN OPS 550 * 103) 653 $4,878 00 $3,709 00 


$483.00 of the amount paid on Shorthorns was paid by the American Short- 
horn Breeders’ Association. 


Horses. 
UT SCATIC ATG HES TOG) Sy ereta cia ote: aietaraialg onsvevs's Sdia.cda ass 53 $267 00 $234 00 
BEN OA A SECES I atoeie es eis chen tlarave: cise aitel Mie ateliabers) os, eres) 65,6, 6) oe 22 138 00 61 00 
USSU MATTIAS) oe oetecs ces sees a) vo aaereieie sucks lene oc aver stabeneners 28 163 00 92 00 
ERE Set LCL VC SES: rah ctl ny aOR NG cl ola ateuonel peter ore cteeaeysheval auejele 21 36 00 36 00 
EMEA PAV OTsee Seto t coos cg. <a citer basans oy treet Aatlararal op eliet soa coated a 40 236 00 153 00 
16 Cleveland Bay, open to BS Reva sraceietenseapeh agente a Zoo 1OOR. Peete 
1oAs@leveland: Bay, open, to) Michigan./4.::..-: .<..--- 1 171 00 11 00 
ie tar enehy Coach, Open! HO alles sr, Ae aeyrehoirayct nies epeite etrotons 2 235 00 28 00 
17A American or French Coach, open to Michigan.... 3 171 00 14 00 
Use EACKNeyAvOpen® tO valle soa 8 2 3). cyAer esis s apstole)cseyey eh eter aie 7 2385 00 51 00 
LaAwEackney., Open to” Michi gem’) efor seps-, beteyeurta. cl te et 171 00 50 00 
TEE CTCHETONS FOPEN) tO) Ble. <.caieeusiadeve alencrsisyaieisicivieccishea) 3 235 00 42 00 
TtoAeieercheron: open to Michigan sys. oc siete lsien cote shel are 6 171 00 43 00 
Pine ivadesdalc Of shire,,openito: allt 5 esses asada cs Sita 235 00 14 00 
20A Clydesdale or Shire, open to Michigan........... 5 171 00 32 00 
PPC LOM EDL ALE OE) coe aan ne oilal oils) o iebtuer eo) beh anlar ens c-oot sy ebel’arone iy) 135 00 82 00 
Pama SATCU] UTI Ce ot oe eis Wii coho el mace teas tas oar Geapatal dete erpa are 4 235 00 45 00 
MPT COACH re er ci > ailoy's al gh arvor gue eal obcpatoy Sieve tadcse ened alate eh obene .8 LOO! 00K) a.\ Walesa 


TROT IS Oe cae eB CLE mam Ieee, OCG EL CRU OOD CRORE OEIC 223 $3,340 00 $988 00 
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Sheep. 
Total Amount 
Single. Flocks. entries. + offered. 
24 American Merino, open to all......... 60 Deb 65 $168 00 
244A American Merinc, open to Michigan... 52 6. 58 168 00 
25 Rambouillet Merino, open to all....... 66 fr ewilis} 126 00 
25A Rambouillet Merino, open to Michigan. 55 6 > 61 126 00 
26 Delaine Merino, open to all........... 48 DDS 126 00 
26A Delaine Merino, open to Michigan..... 36 4 40 126 00 
27 Franco-American, open to Michigan... 19 Onan 126 00 
Qeem AN COIN: “OPEN tO) allllimetee ies: « srieletetere « 28 Ane OSD, 114 00 
28A Lincoln, open to Michigan............ 39 5 644 114 00 
COMM ECL CEStSrs  ODET sCO MATT eel aieiel a tiem faba leurs 17 3 20 114 00 
29A Leicester, open to Michigan........... 18 See Al 114 00 
DOM ECOLSWOLGs CODEN (tO) all eel... peice mace oe 31 9) 740 114 00 
380A Cotswold, open to Michigan........... 19 4. 23 114 00 
Mim Shropshire .open: tO) allies iat)..tsleylalel ele. > ile) srialsyh ley! 126 00 
‘831A Shropshire, open to Michigan......... 88 12 100 126 00 
SomeLlampshire: open! towel. cys. cis teteieiela ole 41 Sr 250 114 00 
32A Hampshire, open to Michigan.......... 30 I 4835) 114 00 
Boe mOxford, Open CO) Allie Morass oye ere arsine ela ch oe ys 80 14 94 114 00 
338A Oxford, open to Michigan.............. 46 Coe 114 00 
BAe Southdown, open to valle sek. sae onic fe 88 15 103 114 00 
384A Southdown, open to Michigan.......... 31 Bu lroo 114 00 
85 Horned-Dorset, open to all............. 18 aye 7b 114 00 
385A Horned-Dorset, open to Michigan...... 22 By eas 114 00 
SGM Hab SHEED yt Reaves vols eke tae teekstetse chstaatslec aks Pall is 2A 54 00 
PAN OTA GOALS 5 cece heleite a (1s) elete ls a)4 0 (0/f5y 14 ae s5 114 00 
TOE Site vr cc) Vehonare ie ceuete enue: wie os 1087 153 1240 $2,882 00 
Specials offered by Record Associations: 
Piampshinery ASSOCIA GONG res aie ereicu everohetclelenela ls teiielial sole) elle $25 00 
OXfOrdPASSOCTACION oes cies, olalotstoveie hence sue ereyelte sus iedalc iets tort A 30 00 
Swine 
Herds 
TSM CUKSHUPe ODE On Allis, : i yeps cts leue te releleteehe te VOZF a 23i 125, $132 00 
38A Berkshire, open to Michigan........... HOA as 132 00 
39) ‘Poland-China, open) to all... .....-....% 17 Bey Gai 132 00 
39A Poland-China, open to Michigan........ 14 ANS 132 00 
AQ URMEISSE Xt ODEO) eller tev wie isis lalote initia tr ielienette tele Sby ue. 46 132 00 
40A Essex, open to Michigan.............. ree ae, Ss 132 00 
41 Suffolk or Small York, open to all...... 32 8 40 132 00 
41A Suffolk, or Small York, open to Michigan. 21 5 626 132 00 
42° ‘Ghester White, open to all............... BG) ety AT 132 00 
424A Chester White, open to Michigan...... 10 By ils} 132 00 
43 Large Yorkshire, open to all............ 4 Se 4 132 00 
483A Large Yorkshire, open to Michigan..... 16 a 16 132 00 
AAPA CLOUIA VODEM COAL cvetats teas nicks etokeleyole tole te ke 27 ih: PORS4 132 00 
44A Victoria, open to Michigan............. 64) 23 (eeyS7 132 00 
45). Duroe Jersey, open to all... a...) 6 en 5 ore 5 132 00 
45A Duroc Jersey, open to Michigan........ 14 a AZAD 132 00 
AGeue Tam wOrbh OPC CO! alle oe ois /erel allele ee 16 ave ae Bs 132 00 
46A Tamworth, open to Michigan.......... .. an: ie 132 00 
TOGA USN etree tate te teres aban eeu o hone tola'es 470 121 591 $2,376 00 


Amount! 
awarded. 


$168 
168 


$2,346 


$25 
30 


00 


00 
00 


o- 


47 


52 


53 
54 


55 


56 
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Poultry. 
FSA COS RECA acre Se Cee ee aN rai Sei al Oy 
LNSTRVET TCE a en A Onan a a octet ee 239 
[EPRI RATT SDE aR in Ns ASE eae Seas cite SRCESN ty Oe al uaa 6. \e 156 
VUES teretcnche fe oes, or as: shes e, evant, o hbo wate Pee aie oie as0 12 
LUETETE a Bais eS tear Bene ae bel ae he 21 
GaumesandsGame,s Bantam... 5 3.4 a2 noe ie oe iene 203 
MICMECOLEANCATION Cie wiceaaie. oso) telcos Cine iste olsen 81 
EE RER IYI LUG Stet ocita faye). -hotstaiSce oo's Gaia 'c'ajca-wye,etacewetonetareleaCs eo 66 
TEDL Che 2a Say ee Ga ae RRR eG eH 4 7 0 Sen rate 57 
MS ECCTIATICO UG esate 8 e-c-oseaie at craic, Saiby boatec ticle Orer ones oneta, Lele rat 
WISER WOW Rie cetanaton etre oe; sue Sua tee. aise aleve euake cout naetermeetec si eo 25 
ID (rhe bee Cee a een eM ee cy Sete eaten ye Rn ea Re ae 45 
EG OSCr Paty eye I ME nod ein ec Nast Sata reece ch Ome Ne, witty 32 
MOPTTVATIVO ITE AiO syoc5ic 5 eee ea eee eee epee here aoe eas 12 
IP CONG Hasire « cieleant teen Ss ss CAC ae 5 
PNORECTUUINIOT ALC ies aelatore aid okaccue cio obs suatereleiehees ale ciclo ts 100 


MORALS OW ate osc. cron) Whey etaie ara rerecoh agiteeare eletel os 0.0. 1240 


Grain sean de SCCOS ...-5 hie. aie cteret erase eee eieeisestsieieteiees 88 
roots: and. Vesetables® .-22... 2. 22s chases lee nae ets 207 
ONO GEROM Gi aalccre lacie b cieoree/ cis a) Sever aie he oe aon Ree ein enal's 6 
SOUT ye PERIMUDILS) 2.) oc ocscrs ean ee oe os nn eee cena ie) store eee 6 

GEL Ser) F<). Senn ete ae PA RIS ee ea Picasa 307 


Dairy, Domestic, Apiary. 


Butter and cheese: 


Cie GME ce A OCA Gaeic A cOmOL On Omic a cute 15 
TORI? JEAN ok Sibi Bice CIS Diricc ec ho uOD Ora 29 
IDS tray TESA OTe ABR el ee eel Sic.eetd orn cero OO COO Oe 15 
CHeddarpOHCESeres sinc cis sere cis cleistercicl sae eunie, « onatets 15 
Mirchi eam “CHEESO.aacereteiets nishstera crohalevercre Oe ole el eheteperelle 18 
VOM wAMETICAT © MCESO\ iets ‘a sitio. cei th a aiehetels celles plore: oie 7 
ATIC Van NECSC Mercestancss a) cho, ato et solver ol cuovenarailes'o/is} sholsiiene 5 
MTLATMONGE SALES DECIAISS oe yelcetertinne clara ais scoters ereee 51 
Sean BECAGs ChOre retest srt ciate canta rata erste ai oluch sl 47 
Bees, Honey and Apiarian Implements............... 
PUR Statiaes. crac araietone, & craicla sa biaue Toren cee sols vecotekes atenege 151 


Farm Implements. 


Collection, manufactured in State............... 3 

Collection, manufactured out of State............ 3 

TNT) Sas ae OE eae co Connon OF = 
Manufactures. 

SVU UB ETUC THN AULO TR EG re oo eacciat 21s! ale ognucteobeg stat eaararel aoberoks) 10 4 

Totals Pe Se RE ae ee 


41 


$48 00 


se eee 
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$5 


00 
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Art 
CUM Collections"shramess setGusemce sore tes iee 47 $145 00 
Professional Paintings and Drawings............ bil 330 00 
ot) > Amateur Paintings and, Drawings... o.25..- sone 84 115 00 
OL eal AUSErIAlMAT Ec eee rseete aro ee ee te eee aes ees 8 101 00 
CUTIOSTEICS ere crooner ore Oe eee 4 25 00 
INOn-enumerated! <seee ee ats le See omens Apc am Ba aes Sa 
NOC ATS aie ee ate tre hehehe ele) tne oR OES eee eae 212 $716 00 
Needlework 
Oo ML LOLESSION A o.oo sen take oth Eee ee ater toto eae 98 $133 25 
GO FeamrATN AT ETI titers. leattonckoye® hose hs Le neta 6 ce done oats etene Fe 226 100 75 
GHP aE SCOUMAN COUS! ass <ee. penne nts olec cra tctehe tee Toho Eee tors ae eS 40 25 
66.0 Crochet and Knit i 2 sae Aan eee nee Deke mee ber 59 PAL G5) 
GTM S DCCL a a Nec ays se ie a eas YS wa STE ho rants PAL 30 00 
GS OHUGTENS * Hesse eae On oR ARE EE Sh Riel eee 17 19 50 
INOMECNUMIErA ted: seiteeTAetes susie nGereterei ne oie easeueloalie meyers GO} ee pcan 
ROLES ie oor ohctciee re eee ake en ee One ens 604 $345 50 
Fruit 
COmmCOUNty, HW XbIDIts 5.5. Seawall ache Geen 6 $400 00 
MOMMA T ISTIC SEMI DIES ees 2. leah cccrek eine chek ere eben ecateeeeceane 5 41 00 
Aleem ® OLIVE CEIONS| a cervo.crerecs tal cesens, ocak tcucdonel nce: si atoeth che sasha lees 50 339 00 
72 Single Plates: 
Appless SUMIMET i cyt onus oii n on ere 380 ie o0 
Apples:  AUtimMn em (1. 2h so eee 67 20 00 
(Apples; WVainitery h ccis at certo suactacieess ote 218 47 50 
ANpless Crab coe sacks aime ets ote eleraner iain 20 rh TUB) 
— 335 
PSATSe SUMMED a ciepaetences seater hore, coerce acters 28 8 75 
Pearae ATU mit spew ers cicteg note cata, eee Seapets cae 90 28 15 
IPCarS* SWANECT ot adie, sects cost eres Seee ae rat 10 50 
— 145 

IPCAICMOS tisros cvs. 5:Sa\suerw sees cae ayercreneiera’s eisverseeiere es cisceairs 116 41 25 
BP UATIIUS) 2 ch onere ayers tole tetetansie te ere Gimieleieman cis ahs eee 96 48 75 
ML VCR ace atere iota taco chtgal dues shee) esse alae ao) =e eyeleyeeieleiels.e ste 58 20 00 
QULITNGOSs Kararnicle reve cancers Bienen al tale Weseltose cremate. oaus duster sions 11 oD 
CramPerniOsr wid & atone ers eek se sce eoateere re ote eee eeceeee 3 SH 
73 Dried, Canned and Pickled Fruit and Vegetables... 30 90 00 
74 Plants in Pots, professional growers.............. 20 183 00 
75 Cut Flowers, professional growers................ 13 105 00 
ioe Elants in! Pots ,amatcurienOwers...i.. cen ace oe 18 56 75 
(iia OuLHiOWers: amateur STOWerSe css sactscein ca crnicl 26 31 00 
INOM-CN UT CTALEG 5, calor 2. gas oie re sa: Steha ehaiolecarsngh sree el ote! obs PA LE Tae Bett, ae 
Loraine Ee ruiteDepartment Anne cteicteisare: loon 953 $1,510 00 


GUAT COCA Steet oho retets Rete ain ile tate paneneusons 5,074 


$17,980 50 


$1,006 
$11,196 


06 


Report received and referred to the finance committee and the premium list 


committee. 


a 
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REPORT OF BUSINESS COMMITTEE. 


The business committee reports that the extraordinary exhibit in sheep 
and swine made necessary a large outlay for accommodations. It was. 
thought important in view of the lack in 1901 of facilities for feeding the 
people, to provide a tent and kitchen in addition to the room under the 
grand stand. Under the circumstances this outlay was not needed. The 
closets were put in order and galvanized cans purchased, additiona’ seats 
were provided for the grand stand at an expense of $334.53. 

The total for buildings and grounds is $4,198.56 of which more than 
$3,000 is for lumber and other material and labor for additional room and 
improvements. 

This is in explanation of the increased expenditures of 1902 over 1901. 

A detailed statement of expenditures is herewith submitted. The re- 
port together with the statement of expenditures was received and re- 
ferred to the finance committee. » 


Business Vouchers in Detail. 


Date. No. of Name. Amount. 
1902. voucher. 

Feb. 19 1 W. P. Custard, expenses winter mecting...... $11 30 

2 John A. Hoffman, expenses winter meeting... 9 65 

5 J. EH. Rice, expenses winter meeting.......... (ts 

6 John McKay, expenses winter meeting....... 3 00 

7 Frank Maynard, expenses winter meeting.... 4 05 

8 F. EH. Skeels, expenses winter meeting........ 14 09 

9 Eugene W. Jones, expenses winter meeting... th BU 

10 John Marshall, expenses winter meeting.... 6 25 

11 E. W. Hardy, expenses winter meeting...... 6 79 


12 C. A. Waldron, expenses winter meeting..... 
13 L. W. Barnes, expenses winter meeting...... 
14 H.R. Dewey, expenses winter meeting....... 
15 H. H. Hinds, expenses winter meeting....... 
16 Geo. H. German, expenses winter meeting.... 
17 Byron E. Hall, expenses winter meeting.... 
18 W. E. Boyden, expenses winter meeting.... 
19 M. P. Anderson, expenses winter meeting.... 
21 F. L. Reed, expenses winter meeting........ 
22 “M. L. Dean, expenses winter meeting........ 


i 


WFrWOMNNMWWOM 
So 
oo 


542 35 
Business Committee. 
Ae 20F aod). He. Butterfield: expenses: .s.iyeiclels cts. stelcereteieus $55 66 
Sole Ewe H.. DOYden) Expenses. cx... yee crete were oie 24 45 
Sept. 27 98 W. E. Boyden, expenses and salary........... 57 40 
tO. Hurene sWHiflelds €xpenses..cicie-)s-cheste secierernie «wlohe 69 44 
115 Eugene Fifield, expenses and board........... 24 15 
Oct. 10 157 Eugene Fifield, expenses and salary.......... S11 25 iste 
——_—_—_—_——. 542 
Advertising Committee. 
SOME allie Wes Custard, CXPGNSCS erence telcietele seis ¢ sa sie) «6° $22 00 
79) -JohnvA. Hofman, Expenses: 2s cs .c «+ ccc w ee ces 26 70 ee 


(ATNOUTIES CATTICO! LOLW ALG woe nick iceie © viclels sisteta a reise $730 49 
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Sept. 27 


Sept. 26 
Oct. 10 


Aug. 20 
Sept. 27 


29 


June 2 
Sept. 27 


Oct. 8 


Sept. 26 
27 


Sept. 26 


1903. 
Jan. 27 


108 


70 
166 


39 
85 
95 
113 


STATE BOARD OF AGRICULTURE. 


Amount] browsht. LOrwaTd weasels e-cteiets 


Finance Committee. 
VONMEVCK aye alGeclenic: sr crrcvarsi detent etek areteneie 


Transportation Committee. 


Hs SEE SEIN GS re XPCNSES ie a). ce eee tereaste co stiepensiens 
Hy Howland, Supt.) Salaryener ati aye aeeeaeneiste crete 


President's Office. 


M.-P: Anderson:-€xpenses:. 2.1. toes sowie ais <r 

J. W. Cochrane, assistant, expenses.......... 

M. B. Armstrong, services six days.......... 

M. P. Anderson, salary and expenses.......... 
Secretary’s Office. 

I. H. Butterfield, secretary, part salary...... 


CD iCowles'melerkas. ie ie pace ake eee 
As Conwin Clerk, .ce i sisson ie eerie tae 
iH. Butterfield, clerk hire paidtcinc cas seus ent 
lH. Butterfield: expenses? 525 tite. cucistabiatenshes 


Lo. Butterfield Mexpensesii. caciecutscwce ce eterere « 
IE Buttertieldtipaid clerks: cies. aie ete 
I. H. Butterfield, balance salary.............. 


Treasurer's Office. 


C We olne. paverolishelpiiresitera ease ee 
C. W. Young, treasurer, salary and expenses... 


Cattle Department. 


J. J. Ferguson, judge, services and expenses... 
H. R. Dewey, supt., saiary and expenses...... 
NERS CCl yc TUG SG clecceuaietanete enesepetetel aleisleustaeres 


Horse Department. 


Heeling Ss sStit.) expel SOS: nic -ajepeisjeusieieateiacelohe 
W. S. Walker, assistant superintendent....... 
I. H. Butterfield, sec., paid Taggart, judge.... 


H. H. Hinds, superintendent, salary and judge. 


Amount GATTI al OGWat Giro cee cieleietaielelese clone sists 


ave, riw woke,» 


$12 00 


$730 49 


12 00 


40 82 


238 86 


1,056 29 


678 70 


10% 80 


78 02 


$2,942 95 


Oct. 


Sept. 


Sept. 


Sept. 


Sept. 


Oct. 


Sept. 
Oct. 


Oct. 


Sept. 


10 
25 


25 
26 


25 
27 


27. 


22 


27 


27 


62 


108 


138 


79 
170 


81 


76 
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ATHOUNE PLONE IE OMe etret. ardeltistelera eiclereletetists. crane (er 
Speed Department. 
Member Michigan Trotting Circuit, D. L. Cut- 

CING? CEPCASUTER: cos me eee ue isl oro Seana $5 00 
Member American Trotting Association...... 50 00 
Eugene Fifield, drawn for purses............ 1,500 00 
Ae Barnand* (Starting Jd Seats acl stele ecole. sions 60 00 
Johny Carmody., SOlCItOR: CHEDICS criciccels « cise «01s 25 00 
Hrankwhreesard “care! Ofatra@ke ccs a sc e's 'ec <s'< 20 00 
Geo Ss. Wald. ClErkt TACeSrmeie sie letass o1s sic enci © 124 10 
P. Tierney, rebate on pool sale............... 40 00 
J. F. Rundell, assistant and expenses........ 50 50 
Eugene Fifield, board judge................. 13 60 
Geo. S. Ward, to pay advertising bills........ 81 60 
C. W. Young, paid rent time announcer...... 1 90. 

Sheep Department. 
Re A NV OO UM ILO LE: crc ctveuc dcucsene ie haven ebehalearerers $16 50 
Win spall estate. ExpenSeSs,. cara sci maversieuescue crepes 7 45 
Erwin W. Ball, superintendent and salary.... 40 20 
CAG Phelps, Ue ac penis ceychoicivemeelereite sl creiereloke 40 50 
Swine Department. 
7 Wy DEH WaT Cn I UGS ate cielo nievere eu eioteuais tern sip ocst s $30 00 
L. W. Barnes, supt., salary and expenses.... 58 50 
Poultry Department. 
Cc. A. Waldron, superintendent, salary and ex- 
WENSES | ANG GUA we ove ciensrsvsi carer sheteteliciesie everelereks $73 64 
Farm and Garden Produce Department. 
John McKay, supt., salary and expenses..... 63 20 
Dairy Department. 
John Marshall, supt., salary and expenses... 66 00 
Farm Implement and Machinery Department. 
John A. Hoffman, supt., salary and expenses. 79 71 
C. W. Young, treasurer, paid expenses judge. 10 00 
Vehicle Department. 
J. E. Rice, supt., salary and expenses........ $48 65 
Art Department. 
Byron E. Hall, supt., salary and expenses 
ATEAG JUG SOS ais creer eatery Mave er araheteteiel del evere 94 86 
AMOUNE CATricds FOnWaATG arc tie ersisctcsnew Selous tele s ss ore ee 
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$2,942 95 


1,971 


104 


88 


63 


66 


89 


48 


70 


65 


50° 


64 


20 


00 


(At 


86 


3 86 
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Sept. 27 


Sept. 27 


Sept. 27 
Oct. 10 


Sept. 27 
Oct. 10 
9 


10 


137 


41 

64 

94 
116 
120 


87 
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AMOUNT. DFOUSHt tO Wa Ria secs eicyaveet ae cuca ee aieeuane 


Needlework Department. 


Mrs. F. E. Skeels, supt., expenses and services 


Horticultural Department. 


M. L. Dean, assistant supt., expemses......... 
M. L. Dean, paid judges and help............ 
Geo. H. German, supt., salary and expenses... 
Pontiac Cold Storage Co., storage............ 
M. L. Dean, ass’st supt., expenses and services. 


School Department. 


Frank Maynard, supt., salary and expenses.. 


Gate Department. 


PCustards Supt. DAveTOliseemice cee cots 
P. Custard, supt., salary and expenses.... 


Police Department. 


Wis Lays est pties ayasr Oller spy tvelensicienctds ers 
BE. W. Hardy, supt., salary and expenses...... 
E. W. Hardy, supt., supplementary pay roll... 


Main Building and Privileges. 


>. Skeels® ‘supts, (EXPENSES: = tic shea cies sche ss 
Skeelst Supt. cOMDCNSCSreerersisteredetelal sterner: 


Postage Account. 


H. Butterfield, secretary, stamps.......... 
A. Wyckoff, postmaster, stamps.......... 
A. Wyckoff, postmaster, stamps.......... 
H. Butterfield, secretary, stamps.......... 
H. Butterfield, secretary, stamps.......... 
H. Butterfield, secretary, stamps.......... 
H. Butterfield, sec., stamps and envelopes.. 


Printing and Stationery Account. 


Lawrence & Van Buren, printing vouchers... 
Lawrence & Van Buren, printing letter heads 

ANG SON VELOPESSH eta orks iaiteva vouedensratebatees s estetel eyes teviel's 
Lansing Printing Co., tickets and cards...... 
CHiG I. GRESONYV A GHICIMCUS sas seeercsters erence voces 
I. H. Butterfield, sec., sundry stationery...... 
Pontiac Daily Press, sundry printing......... 
Pontiae Gazette) sundry, printing. ee cnet enens 
I. H. Butterfield, sundry stationery........... 
C. W. Young, treasurer, sundry printing...... 
C. W. Young, treasurer, bills paid............ 


AMOUNtGAaArrred Son wandeeeenen « warceiteey asters keer ie alee 


$69 


43 


53 
00 
00 
15 
68 


86 


$5,543 86 


31 43 


170 36 


69 86 


349 14 


883 02 


166 79, 


216 25 


282 62 


$7,713 33 


July 24 
Sept. 27 
Oct. =<9 
25 
10 
1908. 
Jan. 27 
1902. 
Aug. 28 
23 
Sept. 8 
9 
27 
Oct 9 
25 
Nov. 25 
25 
Sept. 27 
26 
25 
27 
22 
27 
Oct; 22 
25 
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ATHOUNG DLOUSIIG ORV bOlencts fureisic ticle soc ie Nineties as Sue olfeltn 
General Expense Account. 

Byron E. Hall, mileage, ace’t Maccabee Day. $20 00 
Byron E. Hall, supt., to pay prize Maccabee 

LISTS eee ee eats aicte ha eueteee alae 381 00 
BY Wi BULCh: SCrvieGS wcysteteeels sicko s chs clans os ats es 18 75 
Pontiae Citizens” Band. MUSiGiyes «iors cc's coe ons 144 00 
Ered aeWoster (labore scktector recited seers era a a ecucks 8 73 
Edith Andrews, stenographer ............... 7 00 
Re Bartlett Stra we Lom nwiealicStreterstevels oora chara tole. 4 50 
Joseph Shotwell, straw for walks........... 45 00 
Chas. Durkee, straw for walks.............. 9 00 
Frank Watchpocket, straw for walks........ 65 00 
BS J aStuart GaCos Stra weal need a .t) sre 01-10) 3808 22 
The T. W. Noble Co., decorating buildings.... 408 47 
HERE) SKeel ss pays LOllmla DOr eras) cte'ersierele 1-1 see 20 

Buildings and Grounds. 
‘Lhe-Detroit. Mille alumbers ses esses) ora... $188 55 
Howland’ Miter iGo: "stakess 9.42 oa.anar ecco s 16 10 
Heh okeel ss slabort pay Lolleen cece. vokcce sex 210 40 
Buhl Stamping Works, cans for closets...... 63 00 
Ea JEeHolser. pipesand repairs nese .cts recess) are 5 78 
Geo. Gilboe) stone: Lome TOdG sac scean ities aie are 40 00 
i Ee Butteriields sees labomapaldiwersae sire 18 06 
I. H. Butterfield, sec., freight paid on lumber. 19°32 
Waite Bros. & Robertson, cloth, etc.......... 33 96 
Leeds Holser-spilpe rang Materials. late cs seo si ysi!) 
bee Pooleslimber-and Toonmesa- 62 we oe 665 59 
Onyx) Paint’ Cos? paints es ete wiers cee ee eve 65 50 
Mase eallett hanrdwares nallse.et@sn <..-scerser- 274 82 
John belly eeSons. lumber? aon. arcsec s atl ee 48 00 
Malis y Brose s lm Der sacs. oe cts Siete selec s areralene 116 80 
HE aSkeels= pay rolls labore asc.) sae 7 se onoD 
be he Skeels. payroll. Wahbor asc. certs etae one 3889 63 
KBs okeels: pay roll; labor ss 2a. acts sss Hite Thi 
(Att AL GOrwin-sIMMbergsn Se ete susie ik soetatetsieve eros 600 00 
PERE SkeelssSemviGese. ica oxo ceniate cote ees 100 00 
E. Howland & Sons, seats for grand stand.... 334 53 
C. W. Young, treas., paid Onyx Paint Co...... 28 28 
C. W. Young, paid E. R. Styles, labor......... 5 63 
GoW, Younes; treas; paid labor... us 14 15 
Attractions. 

D. H. Harris, Madam Marantate............. $350 00 
FETVGs TROROGs sh irvdnd bee oh eetedaa ia etre AD RST eae: one a ey eeaparts 100 00 
Ren NORING EG: sc Sot hed ee eect stereo ee at ven ns Folios 300 00 
AWiTTIPHE SBI CIRCE ES corkhcroretatavestvcke overs pote ae aver atenieh voncte 500 00 
Ne eee eS TM I at's 8 Skene eee cere icae ere etal is 300 00 
Saginaw Fire Department, expenses.......... 66 20 
Port Huron Fire Department, expenses....... 45 68 
EeCs.Devilin: military: COMpaniyeye-imisienle sloke a 175 00 
G. H. Turk, expenses firé teams.............. 186 00 
G. R. & I. R. R., freight on fire teams........ 46 82 
Eugene Fifield, expenses firemen.............. 9 80 
CRW. VOUT Se pald Erere iit bills scr atsici ser eteie +l 2 68 
C. W. Young, paid expenses Detroit team...... 10 92 

ANNOUNGCAnPICGy TOLWaALO cis cris cistss> + ciel eteperclelal= tele 
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$7,713 33 


1,443 42 


4,198 66 


2,093 10 


$15,448 51 


328 
Feb. 19 
Mar. 26 
April 30 
Sept. 30 
Oct: 9 
Nov. 26 
Oct 10 
April 3 
July 25 
Sept. 2 
15 
We) 
25 
27 
30 
Oc 3 
9 
iy 
18 
9 
10 
10 
10 
9 
10 
Nov. 29 
5 
Oct. 39 
22 
10 
9 
Sept. 25 
Octa9 
9 


4 
25 
26 

118 
133 
134 
174 
158 


STATE BOARD OF AGRICULTURE. 


Anrount -broweht, Tonwalcderk terete cite ent 


ce 8 es wee 


Telegraph and Telephone, Freight and Express. 


HOW Burch, sfrereht paid!..<c cee ee aseccoccee 
American Express, express on stationery..... 
I. H. Butterfield, telephone bills paid........ 
American Express, express bills............. 
I. H. Butterfield, sec., f’r’t and telegraph bills. 
I. H. Butterfield, sec., f’r’t and telegraph bills. 
Michigan Telephone Co., rent and service... 
C. W. Young, treas., telephone bills paid...... 


Advertising. 


TG: Adams pare inipanephiletast.erec acs swine 
Lawrence & Van Buren, cloth posters........ 
Michigan Lithograph Co., Harris lithographs. . 
The Hayes Lithograph Co., hangers, fans, etc. 
The Calvert Lithograph Co., cards, etc........ 
C.uW. Young, treas., adv. pillsapaidh =... .. 22 
CW. Young, treas. advt. bills paid®.2. os... 
Cs WW: Younes: \treas.advit-soillsepaid ssa mi 
<. W. Young, treas., advt. bills paid......... 
CC) WW: Woune. treas!), -advisebills spades s.caee. 
Detroit Free Press Ptg. Co., posters......... 
Edgar Noble, distributing advertising........ 
Geo: M.“Savage:. 220) PDADErS sa Si-% seis rerepaterene 
Evening News Association, page advertisement 
C. W. Young, treas., advt. bills paid........:. 
Michigan Farmer, advertising ............... 
The Mulford & Petry Co., cards in cars...... 
Detroit To-Day, page advertisement.......... 
I. H. Butterfield, sec., paid posting bills...... 
CW. Young. treas) bills; paid seem cee eins 
Detroit Free Press, page and advertising.... 
The Detroit Journal Co., page and papers.... 
Pontiac Daily Press, advertising............. 
Pontiac Gazette, advertising ............:... 
CG. EE. Wortman, bannerjyat Menton .::.<:5 2... =. 
C.5W., wWouns-treass - bills» pai git ives... ececier 
L. H. Butterfieldsec; bills paidit.ca... uso. 
Co OW .sYoOun=S, streas® Gbills) para) scemereien- sheet 
i. i. Butterfield) sec./ bills-paid.c0% ..%s6 - 
Cl Ww. Younes. tread: sbilisspatd: askin. ems iors os 
I. Ho. Butterfield, see:q bills spaidiicis 1. ectecanoe 


Ribbons and Badges. 


Armstrong Regalia Co., prize ribbons........ 
I. H. Butterfield, sec., button badges.......... 
Waite Bros. & Robertson, ribbons and buttons. 


AMOUNE |CALTIC ctOLWalG piesa meioe telcletscksuetei sks 


$113 60 
7 00 
9 60 


2 eee) one te. 


$15,448 51 


110 64 


2,766 26 


130 20 


$18,455 61 
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AN OUD DROUSH is LOGWander cats ees fee 5S ae ee ee $18,455 61 
Sundry Exrpenses. 

Feb. 19 20 Losee Bros., boots for workmen.............. $3 00 

April 27 27 C. W. Watkins & Co., sec., bond premiums.. 7 50 

3 28 C. W. Young, treas., treasurer’s bond........ 40 00 

Aug. 20 40 The Fred Macy Co., office desk.............. oe 2-50 

30 42 John Irvine & Sons, flowers Mr. Ball’s funeral. 15 00 

Sept. .20,, s9 J. Ay Austin, usher grand stand.....:....+.... 5 81 

Peele Ore He HiHelds “UNCNES tc, 1o) tea eeeete ss Losin. 2 00 

Oct. 3 127 Church & Linabury,-linoleum...........:.... 11 30 

Jeet 4 pian ties BULLenicld- 1SupplicS= semi ten oct eels 8 20 

10 158 C. W. Young, paid repair ticket boxes........ 3 60 

13 162 I. H. Butterfield, stall rent refunded......... 1 40 

168 C. W. Young, treas., paid guessing prizes...... 50 00 

MOV clin “CG. Wa voune. treas. “DrOOMSaas-. 02. sss oak De 55 

Lomeli CW sy oune, treas- paldupillSescsas. . oc shes 3 50 

Dec. 20 176 I. H. Butterfield, sec., sundry expenses paid. . 30 62 

Oci-e so) 126 sh) be milliott, tables\-and™ chairs, 4. ......22... 10 25 
————_—— Zoe 2a 

Premiums Paid. 
1903. 

Janeo2h tis lo C. W. Youn premiums! paid. ...,.2....- $11,340 81 

179 To Calvert Lithograph Co., diplomas printed.. 25 00 
——_ 11,365 81 
ANAC IIS [oh Cats ee, olla ree ties ae rea ey ra a 5 ae ad ae OA ei Sel eee eon NEE ae $30,042 65 

SUMMARY. 

Executive Committee, expenses winter meeting....................... $139 44 
Business \Committee; salary and Cxpenses:... ccc... cece. sebeeecctceene 542 35 
Aavertism=7COmMMIttCe, -OXPENSES? tic oc.ctaiels aru siete cen es cxaiers Feels clase aise coal 48 70 
Finance Committee ............. Eee BIS OO OER CLOT tGce DEEN Din Ota 12 00 
PEL POLLALLO NS COMIN ICLCR) coe ccc n oi oaeteltnes ob ayer tS cick lo rele on sseTe ie een ab sere 40 82 
President svOnce,.salary and. CXPCNSES#sisins 2c oc has ere Sa ae le Salo wie wrclbiw 238 86 
Secretary's Office, salary, expenses and clerks. ..............cc00c000. 1,056 29 
Treasurer’s Office, salary, expenses and clerks................0ce0000- 678 70 
CODE HID “TBST OP WH ge) TER Aree te Rene TERR Coch ou ee rane nn eo era 107 77 
Horse Department ....... Aidt oid SRA On De Cee cotta eS Cie Pika S Sere | 78 02 
Speed Department, purses, advertising, clerks, etc.................... 1,971 70 
PUPP IODAEGIMECAE lee aiseuis's os « «aes oe BiSere Me SIRE ese tie be Atlee ie Bone 104 65 
Sat em DG al PEM CTE garni aceye: oe rel ata ate as eer ale Satire notes 2 Sie oe eae 88 50 
Over ya DCDATEMENE Aso, > stele alatotaersre ale alel dO nvaliche rare ste eta Gres! ollel ovale aid, Aone 73 64 
RrEmesand~ Garden; Department. x scciosis- slece nis, oavold cd clren cence bie he wis Bee 63 20 
REACT AL GIT CUT rsrsre oo tie a asa set ey cheer a) aoe wren pe ace Tee ae ee yeh rican olor etna 66 00 
HarMekaplentents: Department, cyte so tara sictoie « efeiese tietoks overt wreleca uletelevers. ate 6 89 71 
CHIC CHEBLGPATEIRGT Ge oo 2 ae oes clare eee giatD) sia aE oe ae Ie She erolls 48 65 
OTE TAT GIN CHG tne 2 ce crab cis choy snc soete Oe oie obi Steal airguns oie el ooaten 6 Sa reise, la erase ime ern: oi 94 86 
MELEE WOLke Departments. si:sle-s.ctars sreterars «, suaslev et choiobeic’ ois oa Bae Oe elec eicvelers eyes 31 43 
Hernewiennre DEPATLMeCMt :~ 2 /c osccce ac crene.a foe 0 peas ssehai orale ayeisl steht wiersiele 6 ste avers 170 36 
TEC pe SIELELIIVOM Ge care acceebevale 5 aes behets reves ate ate edhe tee aCe ic ot Serote tesa laters wero 69 86 
“CHENES!. IDEST RTE AT Gia | Be wR oe Serko ate Rena aR Conan ernie etre et Pama pa 349 14 
ICOM CATE CIUG fer. o asa Sass Stoel ete ehe ceca Sera erect ote atta Ste al stay ehesahensi's)'siatavahe, p 883 02 
ieee UT IGEN eaN Se TLV ILO ROS oh arose corel ai chele ol pete 1o 8 avo eb wtohayelersus wie euclavers « 166 79 
ESS frek cme reen a etes! cy ane ah ao oh che, wisi. os > ai< Laa eer onsen male ato a ohals apataneeeiajelercie aia a's 216 25 
'Printing and stationery ........... Ta aS GE ri aC Ee IO Eee 282 62 
CCHCLAMEEXPENSCS st cee heen co cia alan ate ete etobetore cha coscacare te Shel eines, Sake cone Sie 1,443 42 
MGI Shad ATO UNG ie ts ax flora ets, fee Cesta atetees oh at See legntonle: ck ear bicrel gratis 4,198 66 
PGE SERS UT Gree oy ais, on tisesa gnc CRM TS ease oie Se RN EIS b aunieis Gia ol Sta a.eve ay eim oe ahe 2,766 26 
REET AC UICMTE SHE ieee os, ool cc cra: che ci ea, c. carey ate Sra ce lain au eleee cies F. 8 eee ees olacbie Se. sperm edeis 2,093 10 
Telegraph, telephone, freight and expresS................- ee cece eens 110 64 
EES HSM ETC DL OS pee cetera te on) 5 seta ust eRe eae ies ia solre. SoC eAT 3s, din, PM evevenele won weve 130 20 
RSISIM TSU CR PIOTI SES tele acct otazcisinis, stanel ah attichehe/sccu ogee stent ciat ol stn othe) o's| o\lax eo aiid oem eBay's 224 23 
ea MoEN REEVES Ele CLI) OMNASP roiereas oo occnte see ora ornare, cee) Ca oreEeNe «ose Sele. Sapisreia nieve ete 11,365 81 
$30,042 65 
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REPORT OF THE TREASURER. 


Receipts and Expenditures for the year 1902. 


AMOUNT OneNaAndeHebruUary algal OOD a c.cus eres eye cia tie eteseteteleiels $18,912 49 
Sept. 26. Received from sale of admission tickets........ $9,626 45 
sale of railroad coupon tickets. . 4,211 75 
* * sale of grand-stand tickets....... 1,002 75 
ee SH. BY Skeel’soprivileres.« «mca 2,548 01 
of “Detroit United railway, donation. 50 00 
‘% “American Short Horn association 483 00 
a “\ (secretary (Stall sheese. srs tees exes 374 80 
iY “Secretary, Memberships oe ae 678 00 
2 ‘o> speed —Cepartrment. ct iciectecee aos 975 00 
4 "om  SCOLEIGALd ands pOOlSie smite eerie 125 00 
§ een He DTS) Goreng ales aiisiessne ws teorous eree teva 98 31 
HY <2 eOOle WGONAtION= se nstec.cce 6 65 
«J. A. Hoffman, rebate on railroad 2 88 
“ pblocirel Oyerwil NN GK e) (0 leplaBsy arene oh ely en ane eect ele 3 00 
0 “checks on overpaid prem. vouchers 4 75 
pe Na CAREC 2 ore citan oe ahaa oae cele are 1 60 
sf +. “State appropLriatiOne je) ee oieteeueer 4,500 00 
24,691 95 


$43,604 44 
The report was received and referred to the finance committee. 


Report of the Finance Committee. 


Pontiac, January 28, 1903. 


Officers and Members of the Executive Committee of the Michigan Agri- 
cultural Society: 

Gentlemen—Your finance committe to whom was referred the reports 
of the secretary and treasurer of this society would respectfully report 
that we have thoroughly examined and compared the same and that we 
find the same correct. 

JOHN McKAY, 
H. BR.. DEWEY, 
F. E. SKEELS, 
Finance Committee. 


Pontiac, January 28, 1903. 
We would also further report that we have examined the report receipts 
and contract books of the superintendent of privileges and find the same 
correct as reported by the superintendent and treasurer. 
JOHN McKAY, 
H. R. DEWEY, 


Finance Committee. 


MICHIGAN STATE AGRICULTURAL SOCIETY. 331 


On motion the executive committee of 1902 adjourned sine die. 

The executive committee and officers elect were called to order by 
President Howland. 

Roll called and the following members responded: Pres. E. Howland, 
Treas. C. W. Young, Sec’y I. H. Butterfield, members of executive com- 
mittee, Messrs. Fifield, Boyden, Barnes, Dewey, Ball, Hinds, Dean, Rice, 
Hoffman, Custard. Maynard, Waldron, German, McKay, Collier, Hardy, 
Jacobs, Marshall, Skeels. 

President Howland read his address as follows: 


~ 


ADDRESS OF PRESIDENT HOWLAND. 


Members of the State Agricultural Society: 


It is very embarrassing to me, gentlemen, to be called on to take the 
position so lately filled by so worthy and talented a gentleman as our 
retiring president. 

There is also another cause of embarrassment, gentlemen, in taking the 
chairmanship of your committee, while I know it to be both customary 
and appropriate for your president to point out defects and recommend 
remedies in the business methods of the organization, it is well known 
by a majority of your members who are veterans in the society’s service, 
that I have not had the experience in the management of the society’s 
affairs that would entitle advice from me to your highest consideration ; 
therefore, I will aim to make only such propositions as carry weight by 
their own self-evident nature. 

I deem it, gentlemen, to be our first duty to take action in honor of 
the memory of our lately deceased brother, the Hon. Wm. Ball, for whose 
Service the society owes its deepest gratitude, and the memory of whose 
companionship must be very dear to the older members of this committee. 

The business of the past being now adjusted, the future is before us 
and knowing as all concerned do that the contract for accommodations 
for holding the fair has expired it would seem to me that arrangements . 
for accommodations for a fair in 1903 should be the first business ques- 
tion considered and while I may be censured for being too much inter- 
ested to make an unselfish recommendation on the question, I feel con- 
strained to say that I do not think a removal from Pontiac at least for 
the coming year should be a debatable question, provided reasonable 
terms can be obtained of those having in charge the grounds and build- 
ings lately used by the society. 

I base my position on this question on the following reasons: It is 
now by all odds the best equipped grounds in the state. It stands in 
evidence that the location is a favorable one for holding a successful fair. 
The society has three or four thousand dollars invested upon the 
grounds and the citizens of Pontiac deplore the weather conditions which 
robbed them of their cherished hopes of seeing the State Fair of 1902 an 
unprecedented success. Other affirmative reasons could be cited which 
I will not now take the time to give. 
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SUPERINTENDENT OF PRIVILEGES. 


I would suggest that the committee discuss the propriety of requiring 
bonds of the superintendent of privileges. It being well understood 
that this department collects a large sum of money which, unlike the 
funds of the secretary and treasurer, is unprotected by bonds. 

I would also recommend that a system be inaugurated whereby it 
would become the secretary’s duty to issue licenses for privileges, upon 
order of the superintendent, describing the privileges granted, the amount. 


received and such other information as might be necessary to make it a 


clearly understood transaction. 

I think such a record would be valuable for superintendents to refer 
to, in disposing of privileges, besides being a safeguard for the transaction 
of the business. I would make this recommendation with no reflection 
on business of the past, but purely in the interests of the future. 


MAIN BUILDING. 


I believe it has been customary to grant a large space in the main 
building to one individual for a simple membership fee, while their 
object is to use it for a place of business. I call your attention to this, 
thinking perhaps that after a limited amount of space has been granted 
on a membership ticket, the balance of space desired should be disposed 
of to the best advantage. 


TIME OF FAIR. 


I wish to offer some suggestions in regard to the time of holding the 
fair, with reference to periods of the moon’s changes—while I am not in 
possession of any proof of a scientific nature; I am impressed with the 
idea that you get more than an ordinary amount of settled weather for 
a time just preceding the full moon than at other periods in the moon’s 
changes. Should you differ for me, gentlemen, on this point, I think the 
advantage of this period in the way of moonlight nights would entitle 
the suggestion to some consideration. 


DURATION OF FAIR. 


I shall now propose an idea which would be an innovation on the 
custom and established rules of the society. It has both a moral and a 
business aspect. My proposition is to have the fair begin about Wed- 
nesday or Thursday and continue until some period the next week, which 
might seem advisable, holding the exhibition open on Sunday, discon- 
tinuing racing, and suppressing noisy and rude demonstrations. 

The moral view, is it any worse to hold the exhibition open for the 
purpose of being viewed by visitors after being all in place and being 
quietly cared for by attendants than as at present—Sunday being the 
busiest day of preparation of any day of the fair, and the following 
Sunday being largely spent reloading exhibits and getting away. 


The business advantages would be, in case a longer periédd than has. 


been used for holding the fair is desired on account of unfavorable 
weather, or any other cause it could be prolonged in the next week, but 
the main advantage to be expected would come, if the fair is held in 


ee oo 


_ MICHIGAN STATE AGRICULTURAL SOCIETY. . 93833 


Pontiac, in giving the immense factory population of both Pontiac and 
Detroit opportunity to attend on Sunday. The factories especially in 
Detroit not closing for the fair. The magnitude of this population must 
be very great as I saw a published statement that there had been forty 
factories in the city of Detroit costing over ten thousand dollars each, 
erected and put in operation during the past year. 

The question of permanent location is becoming an interesting one to 
this society. I believe it to be for the best interests of the society to 
locate, if not permanently, for a term of years sufficient to make it an 
object to make improvements of a better and more permanent nature. I 
believe, if the society owned grounds and buildings it would add to its 
dignity and standing which would be very desirable. 


On motion, the addresses of the retiring and incoming presidents were 
referred to a committee of three; J. E. Rice, H. H. Hinds, W. P. Custard. 
The president appointed committee on premium list as follows: Young, 
Butterfield, Hinds, Hoffman, Rice, McKay, Dean; on rules, Skeels, Cus- 
tard, Barnes. 

A recess was taken to Thursday, January 29, at 11 o’clock a. m. 


Thursday, January 29, 11 o’clock a. m. 


Committee met. All members present. 

Mr. Hinds moved that the fair be held in Pontiac this year if the same 
arrangements can be made as for two years past. The motion not being 
seconded was not put. 

On motion of Mr. Collier, Mr. George Grant, secretary of the Saginaw 
Board of Trade, was invited to meet the committee. Mr. Grant presented 
an invitation from the Board of Trade of Saginaw to consider a proposi- 
tion to hold the annual fair at Saginaw. 

Mr. Collier and Mr. Fifield were appointed a committee to tender 
thanks, through Mr. Grant, to the Saginaw Board of Trade for the 
invitation. 

A communication was also received from the Kent County Agricultural 
Society to hold the fair of 1903 on the grounds of that society at Grand 
Rapids. The communication was accepted and referred to the committee 
on location and the secretary was instructed to acknowledge receipt of 
the same and tender the thanks of the committee. 

Mr. Skeels moved that. a committee of seven be appointed by the presi- 
dent to consider proposals for holding the next fair, and to report their 
findings and recommendations to the executive committee as early as 
possible. Carried. 

Mr. Young moved that the legislature be asked to make an appropria- 
tion of $5,000 per year for premiums to be awarded at the fairs of 1905 
and 1904. Carried. 

Mr. Collier moved that a legislative committee comprised of the same 
members as served in 1901, any vacancies to be supplied by appointment 
by the president, be created for the year 1903. Carried. 

The president appointed committee on location of fair: Messrs. Young, 
Fifield, Collier, Hoffman, Butterfield, Custard, Anderson. 
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Mr. C. S. Bartlett of the Oakland Grange appeared before the com- 


mittee and made a proposition for the society to provide a tent for 


Grange headquarters, to be in charge of a committee of the Grange and 
to be used by the people generally as a “rest” tent during the fair. 
Referred to the business committee. Later the business committee 
agreed with Mr. Bartlett to provide a tent for the purpose named, the 
Grange agreeing to seat and provide attendants. 
The committee on address of retiring and incoming presidents reported 
as follows: 


To the President and Haecutive Committee of the State Agricultural 
Society: 


Gentlemen—The committee to whom was referred the addresses of the 
outgoing and incoming presidents would respectfully report as follows: 
Retiring President Anderson’s address is a very able paper and is charac- 
teristic of the gentleman who has:so ably served the Michigan State 
Agricultural Society as a member of the executive committee for twenty- 
one years. Its encouraging and conservative thought we commend. to 
the careful consideration of every member of the executive committee. 
The chief thought of the address regarding a permanent location will 
soon claim the attention of the executive committee, and the state legis- 
lature as well. But until aid is offered by the state, a permanent home 
for the State Fair cannot in the nature of things be installed. 

Incoming President Howland’s address is an entertaining and an in- 
teresting paper that shows careful thought. His suggestions as to the 
chances of good weather depending on the moon’s phases your committee 
does not desire to discuss. The suggestion that the superintendent of 
privileges or other officers of the society handling large sums of money 
belonging to the society should furnish bonds is endorsed, also that pro- 
posing to charge for space in the main building where more than the 
usual space is used by one exhibitor, 

The suggestion of holding the fair over Sunday is respectfully referred 
to the committee of the whole. The experiment has been tried in New 
York, Ohio and Michigan and has been abandoned, the objection being 
that it used up two weeks of the exhibitor’s time and the ordinary show- 
man cannot afford so long a time for one fair, 

Respectfully, 


J. E. RICE, 
H. H. HINDS. 
W. P. CUSTARD, 


Comittee. 


The report was received and referred to the committee of the whole. 

It was moved that $25 be appropriated for prizes in stock judging pro- 
vided the Agricultural College offer the same sum, details to be arranged 
by the secretary and Prof. Shaw of the college. Carried. 

The president appointed committee on premium list: Messrs. Young, 
Butterfield, Hoffman, Hinds, McKay, Dean, Rice; on rules: Messrs. Skeels, 
Custard, Barnes. 

A communication was received from the Stock Exhibitors’ Union relat- 
ing to the freight, rates on railroads for live stock to be exhibited at fairs, 
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and referred to the committee on transportation who are instructed to 
aid the union in any way which may help to secure better rates. 

A recess was taken to one o’clock p. m., when committee met. 

The premium list committee reported, making some changes in and 
additions to the list. It was moved to adopt if the state appropriation 
was made. 

It was moved that if the state appropriation was not made the presi- 
dent call the premium list committee together to revise the list, such 
action to be final. Carried. This action was later reconsidered and the 
revision placed in the hands of the president and secretary. 

On motion of Mr. Skeels, the salary of general superintendent was 
made $300, of treasurer $400, and secretary $1,000. 

On motion of Mr. Anderson, the salary of second member of business 
committee was made $100. 

It was moved to lay pipe for water to the farm implement field. Car- 
ried. 

Committee on rules reported a revision of the rules with some changes. 
Report accepted and adopted. The reports of the committee on premium 
list and rules constitutes the premium list of 1903 as printed. 

The business committee was authorized to issue an illustrated souvenir 
and premium list for 1903 at an expense of $2,000 or less. 

The date of the fair for 1903 was fixed for September 7 to 11, inclusive. 

The committee on location reported as follows: Your committee on 
location of the next fair would report that they have conferred with the 
representatives of the Oakland County Agricultural Society and would 
recommend that the fair of 1903 be held at Pontiac on the grounds of the 
Oakland County Agricultural Society on the following terms: The 
society to pay for the use of grounds and buildings $1,000 rent and ten 
per cent net receipts of the fair, also the rent on ground leased. 

C. W. YOUNG, 


Chairman. 


The report was accepted and adopted. 

The election of general superintendent was taken up and Eugene Fifield 
was elected. 

John A. Hoffman was elected member of the business committee. 

It was moved that live stock entries close fifteen days before the fair 
and that those of fruits and flowers close on Monday, September 7, 
Carried. 

The president announced the appointments of committees and super- 
intendents for 1903 as follows: 
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STANDING COMMITTEES AND EXECUTIVE SUPERIN- 
TENDENTS. 


BUSINESS. 
Eugene Fifield, John A. Hoffman, J. H. Butterfield. 


TRANSPORTATION. 
F. G. Jacobs, H. H. Hinds, E. W. Hardy. 


PROGRAM. 
H. H. Hinds, George H. German, Secretary. 


PRINTING AND ADVERTISING. 
Eugene Fifield, John A. Hoffman, I. H. Butterfield. 


FINANCE. 
John McKay, H. R. Dewey, Geo. H. German. 


PREMIUM LIST. 


Cc. W. Young, I. H. Butterfield, J. A. Hoffman, H. H. 
Hinds, John McKay, M. L. Dean, J. E. Rice. 


RULES. 
HY oH ySkeels® Wk; Custard: “22 W.- barnes: 


RECEPTION. 
Stephen Baldwin, W. W. Collier, M. P. Anderson. 


EXECUTIVE SUPERINTENDENTS. 


General Superintendent—Eugene Fifield. 

Chief Marshal—H. H. Hinds. 

Cattle—W. E. Boyden. 

Horses—other than speed—C. A. Wal- 
dron. 

Horses—speed—Eugene Fifield. 

Sheep—H. R. Dewey. ; 

Swine—L, W. Barnes. 

Poultry—C. A. Waldron. 


Ass’t Superintendent—Daniel Thomas, 
Pontiac. 

Farm and Garden Products—EH. W. 
Hardy. 


Dairy, Bees and Honey—John Marshall. 
Vehicles—J. E. Rice. 


On motion adjourned. 


Agricultural Implements and Machinery 
—John A. Hoffman. 

Main Building—Manufactures and Mis- 
cellaneous——F.. E. Skeels. 

Art—Byron E. Hall. 

Needle Work and Children’s Work—Mrs. 
F. E. Skeels, Harriette. 

School Exhibits—Frank Maynard. 

Horticulture—M. L. Dean. 

Gates—W. P. Custard. 

Police—E. N. Ball. 

Forage—Geo. H. German. 

Concessions and Privileges—F. G. 
Jacobs. 

Transportation—F. G. Jacobs. 


WILLIAM CHAMBERLAIN. WILLIAM L. WEBBER. 


GEO. W. PHILLIPS. WILLIAM BALL. 


DEXTER HORTON. JOHN LESSITER. 
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SKETCHES OF DECEASED MEMBERS 


of the executive committee of the Michigan State Agricultural Society 
who died during the year ending September, 1902. 

Hon. William Chamberlain was born at Pembroke, New Hampshire, 
In 1836 the family moved to Concord, N. H., and in 1843 to Berrien 
county, Michigan, where they soon settled near Three Oaks and cleared 
the farm which Mr. Chamberlain still owned at the time of his death. 
He was also for nearly thirty years engaged in mercantile business with 
his brother, Hon. Henry Chamberlain, and others in Three Oaks. His edu- 
cation was obtained in the district school but he became a well disciplined 
and broad minded man. 

He held many offices in the school district, township and village, was 
postmaster from 1865 to 1870, superintendent of the county poor for 
many years, member of the house of representatives in 1871-73, state 
senator in 1879-81, and president pro tem. in 1881, a member of the com- 
mission to revise the tax laws in 1876, was member of the prison board 
from 1885 to 1893, and warden of Jackson prison from 1893 to the time 
of his death. 

He was elected a member of the executive committee of this society in 
February 7, 1834. He was the son of Moses and Mary Foster Chamberlain. 
1880 and-.elected president in 1885 serving for the years 1886-87, also 
being ex-officio a member of the committee since that time. He was 
always active in the work of the committee and society and commanded 
a large influence in its proceedings. 

He was one of. the strong men of the state, an honorable, christian 
gentleman, known, honored and respected throughout the State. 

He died suddenly from an attack of heart trouble at the Great North- 
ern hotel, Chicago, November 7, 1901, while enroute to attend a meeting 
of the National Prison Congress at Kansas City. His wife, Mrs. Caroline 
S. Chamberlain, and five children survive Mr. Chamberlain. 

Hon. Wm. L. Webber was born at Ogden. Monroe county, New York, 
July 19, 1825. In 1836 he came to Michigan with his parents who 
settled on a farm in Hartland, Livingston county. During his boyhood 
he attended school in winter and worked on the farm in summers. At 
nineteen he began teaching school. At twenty his mother died and he 
then left home and started out for himself, entering the office of Drs. 
Foote and Mowry at Milford, Michigan, to study medicine where he 
remained two years. He then abandoned the study of medicine for law. 
For the next four years he taught school, spending his spare time in the 
study of law, and in 1851 he opened a law office in Milford where he 
remained two years. He then went to Saginaw where he practiced law, 
and was for many years attorney of the F. & P. M. railroad. 

He held the offices of prosecuting attorney, mayor of Saginaw, state 
senator in 1874, and was the democratic candidate for governor in 1876. 
He was prominent in railroad and business affairs in Saginaw and was 
well known and respected throughout the state. 

He was always interested in agricultural pursuits and for many years 
conducted a farm, having at one time a herd of Ayrshire cattle. 

43 
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In 1892 he was appointed by Governor Winans chairman of the board 
of highway commissioners to formulate a plan of legislation looking to 
the improvement of the state highways, resulting in the present county 
road system. He was instrumental in organizing the Michigan League 
for good roads and was elected its president. 

Mr. Webber was elected a member of the executive committee of this 
society in 1876 and continued a member to 1878 when he was elected 
president. He was a strong advocate of the educational value of well 
conducted fairs. 

Mr. Webber was a man of the highest character as a citizen and public 
man and his example is worthy of emulation. 

Hon. Geo. W. Phillips was born in Livingston county, New York, July 
17, 1829. He was the son of Ira Phillips and Martha Day Phillips, who 
came with their family to Michigan in 1831 and settled on section 19, 
Armada, Macomb county. Ira Phillips died in 1855 and the son Geo. W. 
came into possession of the farm which he retained till his death. Febru- 
ary 10, 1856, he married Lydia E. Sterling, daughter of Azariah W. 
Sterling of Romeo, Michigan. Eight children were born to them, six of 
whom are still living. 

Mr. Phillips while yet a young man became interested in improved 
live stock and with his father purchased the first pure bred Shorthorn 
bull brought into Macomb county, and showed him at the first State Fair 
in 1849. 

He was elected to the executive committee of the State Agricultural 
Society in 1868 and its president in 1880. In 1871 he was appointed 
member of the State Board of Agriculture and held that office for twelve 
years. He was active on the board as member of the farm committee 
and largely instrumental in the organization of farmers’ institutes, the 
first institute being held in his home township, Armada, in 1876. Asa 
member and president of the State Agricultural Society, he was active 
and prominent in all its work. | 

He was active also in the county and district agricultural societies 
of Macomb county, the state and county Shorthorn cattle breeders’ asso- 
ciations, and the Armada Farmers’ Club, which was one of the first 
farmers’ clubs organized in the state. 

He was active in all social and religious movements in his section, and 
his neighbors relied on him and his family for counsel and aid in all 
emergencies and he never failed them even to his own inconvenience. 

Generous to a fault, patriotic and public spirited, always eager to help 
the needy, were characteristics which endeared him to a large circle of 
friends who mourn his loss. He leaves a memory of which his children 
may be proud, and which a large circle of friends and neighbors will 
cherish as of one who has done his best to make the world blessed. 

Hon. William Ball was born in Niles, Cayuga county New York April 
7, 1830. When he was six years of age his parents came to Michigan, 
settling in the township of Webster, Washtenaw county. His early life 
was similar to that of the average farmer’s son, although the indomitable 
will that has made him a prominent figure, not only in the line of his 
specialties in rural life, but in politics as well, were manifest in him 
throughout his youth. 

At the age of nineteen young Ball began earning money by teaching, 
following the profession most of the time for ten years, during which 
period he took a preparatory course at Albion college. He entered the 
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University in 1855, but after a year in the literary department accepted 
the principalship of the graded school at Otisco, Ionia county, where he 
remained two years. 

During his term as principal, Mr. Ball purchased a farm of 150 acres 
in the township of Hamburg, Livingston county, and when he resigned 
the position in 1858 began his chosen life work. His property was gradu- 
ally added to until at one time he operated a farm of 700 acres in extent. 
He was an excellent farmer and a prominent breeder of American Merino 
sheep and Shorthorn cattle. He held the office of president of the Merino 
Sheep Breeders’, the Shorthorn Cattle Breeders’, and the Improved Live 
Stock Breeders’ associations. 

He took an active part in politics, was an ardent republican and served 
in 1865, 1867 and 1881 as representative in the state legislature, and as 
senator in 1889, and was elected president pro tem. and owing to the 
death of the lieutenant governor became acting lieutenant governor. In 
1890 he was the republican candidate for congress from the sixth district 
and was defeated by a small majority. 

In 1878 he was selected member of the executive committee of this 
society and served continuously until in 1892 he was elected president, 
serving fill 1898 when he was again elected to the executive committee 
continuing a member till his death, thus serving the society continuously 
from 1878 to 1902, twenty-four years. His death occurred at Ann Arbor, 
August 28, 1902. Mr. Ball was positive in his opinions, honest and 
straightforward in all his dealings. He leaves the record of a self made 
man, a true and honorable citizen of his adopted state. 

Dexter Horton was born in Groveland, Oakland county June 24, 1836. 
His early education was obtained in the common schools and in Albion 
college. On attaining his majority he settled at Fenton and was ap- 
pointed postmaster of that village in 1861. In 1863 he enlisted in the © 
volunteer army and in 1864 was appointed captain by President Lincoln. 
For meritorious conduct he was later appointed major of volunteers. 
After the war he was reappointed postmaster at Fenton. In 1867 he was 
assistant sergeant-at-arms of the state senate and in 1869 representative 
from his district. In 1888 he was again postmaster at Fenton. He 
served as yillage president, member of the Fenton school board for fifteen 
years, and commander of Col. Fenton G. A. R. post for seven years, was 
delegate to the national republican convention in 1868. He served as 
president of the Fenton Agricultural Society, the Genesee County Pioneer 
Association, and of numerous fraternal and business associations. In 
1861 he married Miss Lavinia Losee, who survives him. 

Major Horton was elected a member of the executive committee in 
1899, and was superintendent of the vehicle department. 

His death occurred at Fenton, December 28. 1901. Major Horton was 
one of the most genial and companionable of men, a true citizen and 
patriot, and was very popular among the people who knew him best. 

John Lessiter was born in Wiltshire, England, July 19, 1827, and 
came to Michigan in 1847, being six weeks in crossing the ocean. He was 
reared on a farm and had a good common school education. He began 
for himseif by working by the month, soon renting a farm, and in 1853 
purchased a tract of land in Orion township which he cleared and im- 
proved. He held this farm with additions to his death, having made 
of it a fine homestead. In 1852 he married Nancy Beardslee who with 
five children survive him. 
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He held positions of trust, among them the office of postmaster of 
Jersey, Oakland county, for thirty years. He was greatly interested in 
improved live stock breeding and established a fine herd of Shorthorn 
cattle and flock of Shropshire sheep. He was an active member and 
officer of the Oakland County Agricultural Society. In 1880 he was 
elected a member of the executive committee of this society and con- 
tinued a member to the time of his death, at Pontiac October 238, 1901. 

In his private life he was a kind and helpful neighbor, honorable in 
business, a patriotic citizen, loved and respected by all who knew him. 
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REPORT OF MICHIGAN STATE GRANGE FOR YEAR ENDING 
JUNE 30, 1903. 


OFFICERS OF MICHIGAN STATE GRANGE FOR 1902-1908. 


Master—G. B. Horton, Fruit Ridge. 

Overseer—N. P. Hull, Dimondale. 

Lecturer—Mrs. Frank Saunders, Rockford, R. F. D. 
Steward—T. E. Niles, Mancelona. 

Assistant Steward—Wm. Robertson, Fremont. 
Treasurer—H. A. Strong, Vicksburg. 
Secretary—Miss Jennie Buell, Ann Arbor. 

Gate Keeper—G. A. Whitbeck, Montague. 
Ceres—Mrs. Annie R. Jones, Lapeer. 

Flora—Mrs. Virginia Halladay, Clinton. 
Pomona—Mrs. Della Proctor, Dansville. 

Lady Assistant Steward—Mrs. Mary Robertson, Fremont. 
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G-B» “Horton. Writ Ridge; Jennie Buell, Ann Arbor, Ex-Officio. 


Since the last report was made Michigan has entertained the National 
Grange at Lansing, in November, 1902. <A large and profitable gathering 
of representative agriculturists came from all parts of the country and 
strengthened the interests of the farm and the bond of. fraternity exist- 
ing among its people. Michigan now ranks second in Grange member- 
ship in the union and is being looked to as a leader in certain pronounced 
methods of progressive Grange work. 

The year in this state has been characterized by a strong forward 
movement in the organizing department. The conditions in agricul- 
tural communities for combining forces for effective service have seldom 
been more favorable. One hundred and twenty-eight new Subordinate 
Granges have been established, fifteen dormant ones reorganized and 
three county Granges organized. This work has not alone followed the 
development of agriculture in the upper counties but many of them have 
- been organized in old farm sections of the state. 
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It has been the aim of the policy of State Grange to follow this rapid 
organization with the setting up in each new Grange of as strong systems 
of cooperative and lecture work as possible. By this means the perma- 
nence and real use of the Order is best gained and maintained. 

The lines of special educational work being followed in Grange circles 
in Michigan are clearly set forth in the following extracts from reports 
of officers at the last state session. From State Master Geo. B. Horton’s 
annual address :— 

“The key to Michigan success in Grange work is definite lines of policy 
systematized, continued from year to year, and then given the amount of 
labor to win success. It is said by good business men that a poor article 
in the hands of a good working salesman will-_meet with better results 
than an acknowledged good article if left to take care of itself. This 
being true, how great must be the rewards of labor given to promoting 
the interests of an organization like the Grange which possesses a high 
standard of merit. After al] it is work thoroughly directed which wins. 
In this connection your attention is called to our conferences for winter 
and our rallies for summer work, and which are calculated to pay a good 
share of our debt to Subordinate Granges for their support and their 
perpetuity. On the basis that our Subordinate Granges are the stones 
that form the great foundation wall to the whole Grange structure. it 
is reasonable to conclude that they must be well laid and supported else 
a mass of ruins soon follows. To make Subordinate Granges strong 
and perpetual, two things are necessary. First, all members must have 
a thorough understanding of the governing laws of the Order and a full 
knowledge and appreciation of charter and obligation duties and privi- 
leges. Each must personally know of all benefits attainable through 
membership. Second, the principles and purposes of the Order must be 
kept continually before all farmers of the state to the end that gradually 
from year to year the ranks of each Grange may be reinforced with new 
energy and new life. 

To accomplish the first the winter conferences are planned. They are 
intended to fill the needs of inspection service, schools of instruction, 
and in presentation of such methods of the every day home life of a Grange 
as will lead to greatest success. The conference is a right down heart 
to heart dealing with the common things essential to the life and success 
of a Grange. Taking the conference as a correct basis the detail methods 
of procedure and program can be. changed and improved from year to 
year as the best help to Grange maintenance may suggest. 

To accomplish the second necessity to Grange perpetuity, the system 
of summer or August rallies are planned and encouraged. This being 
the season of picnics, farmers give liberal attendance at all such public 
gatherings and thus our Grange speakers are given a good hearing. The 
conference deals with the inner life of the Grange while the rally appeals 
to the public. 

To the conference the State Grange sends a conductor and referee and 
pays all expenses except for meeting place and entertainment of attend- 
ants. To each rally the State Grange sends the chief speaker and pays 
his or her expenses and per diem, except a specified amount. Dates of 
both rallies and conferences together with the routing of speakers is 
conducted by the State Grange. 

These lines of work are growing in popular favor with Granges as 
proven by the greatly increased number of meetings held under the 
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auspices of each system during the past year. The design has been to so 
completely cover all parts of the State that no Grange will be at an 
objectionable distance from both forms of meetings. Patrons everywhere 
and as a whole should anticipate all efforts of the State Grange where 
local help is contemplated and by attendance give added strength to such 
efforts.” 

The history of the changes in lecture work inaugurated within a few 
years is described by State Lecturer, Mrs. F. D. Saunders :— 

“While in the past the State Lecturer depended entirely on the per- 
sonal visit among the Granges to impart instruction, suggest new work 
and in general enthuse to greater activity, the new plan was to do all 
this by and through the printed page. And so it came about that in 
January 1899, the Michigan State Grange Lecturer’s Bulletin, dated 
Vol. 1, No. 1, bearing the motto “Work to Succeed” found its way into 
every Grange in the State by way of the Subordinate Lecturer. At the 
end of the first year’s work we were authorized to appear in an enlarged 
form of four pages, containing programs for two meetings each month 
and to devise some method of getting returns from the Subordinate 
Lecturers. 

The plan devised was that of sending out with each issue of the Bulle- 
tin a two page supplement sheet to be returned to us at the end of each 
quarter containing information bearing upon the lecture hour in each 
Grange. The information gained in these reports proved the wisdom of 
the course. One year ago the supplement sheet was enlarged to four 
pages with additional headings concerning distinctive lecture work, viz., 
extension work, essay writing, discussion of topics, suggestions, queries 
and monthly reports asked for. These supplement reports furnished the 
Lecturer’s News Department, a feature of the bulletin during the past two 
years, which disseminates to all the lecturers a successful program car- 
ried out by any one lecturer. We believe this one wrought out plan has 
proven of great benefit to the lecturers in giving ideas of diversity of pro- 
grams. And more than that, by its use it creates a closer union among 
the lecturers with the State Lecturer. This is an advantage; it gives 
opportunities to give as well as receive and the conscientious lecturer 
strives to do this. 

Grange extension work has been a regular part of each bulletin for the 
past three years. The reading or discussing of a good book by all the 
members of the Grange centers the mind upon certain questions, it gives 
information to those not advised and gives permanency to the program. 
We believe this is both helpful and needed. The study of parliamentary 
practice during the past year has not been as general as has been the 
extension work of the previous year. There are reasons for this—it was 
more difficult, requiring a closer application, nevertheless there has been 
221 copies of Waples’ Parliamentary Practice placed in the Granges. Its 
’ usefulness will not end with this year. It will always be a handy refer- 
ence book upon all questions involving parliamentary decisions. In 
contemplating the furtherance of this part of the lecture work, we have 
given much thought to the selection of such a book as will appeal to 
all progressive farmers as instructive and practical in the daily work 
of farming. Therefore. we would recommend to our successor and to this 
State Grange the adoption of James’ Practical Agriculture for the course 
of reading in Subordinate Granges for the year 1903.” 
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That the plan of encouraging uniform programs by means of a text 
book is meeting with favor is shown by the call so far this year for 
upwards of 400 copies of the work on practical agriculture. 

The legislative department has urged measures advocated by State 
Grange upon the legislature as in former years. It notes with particular 
satisfaction the almost complete extension of rural mail deliveries over 
the lower peninsula as a direct result of Grange legislative work in the 
past and points to it as an example of the fact the farmers’ organiza- 
tions benefit even those who do not directly associate themselves as 
members of any society. 

JENNIE BUELL, 


Secretary State Grange. 


STATE ASSOCIATION OF FARMERS’ CLUBS. 


Another cycle has been measured off since our last report. The past 
year has been one of growth in the Farmers’ Club movement. Many new 
clubs have been organized, a few have fallen by the wayside. The mem- 
bership of the clubs is increasing, and a greater variety of topics are 
being discussed, showing that farmers are waking up somewhat. There 
is still room at the top, and every effort should be put forth to reach 
the summit and then occupy it. 

There is an imperative demand for a closer union, greater harmony 
among the farmers. For ages precedent has been adverse to organization 
among the rural population; and it is not the easiest thing in the world 
to form an organization in the country, let alone maintaining it.. 

Agriculturists as a class seem to be opposed to organization; look 
around you; what percentage are members of a farmers’ organization? 
About one in ten. 

The farmers that are members of the Farmers’ Club and Grange form 
but a small proportion of the people of this State. yet the influence they 


wield is vastly superior to the combined efforts of the great majority _ 


outside. Wherein lies the difference? One is organized effort, the other 
unorganized. 

Think not that I disparage the work being accomplished by Farmers’ 
organizations. By no means. They are doing a grand work; only we 
want to do more. Bring more into the present clubs and granges, and 
organize and organize, until not one shall be outside the fold. Good 
work is being accomplished all along the line, but we must not be con- 
tent to let well enough be good enough. Regardless of what has been 
accomplished, what is being accomplished, there is a greater work to be 
done than has been or is being accomplished. Farmers must wake up 
to the fact that every line of business except farming is organized, and 


organized thoroughly for the protection and benefit financially of its_ 


members. Let the farmers do the same. If we do not look out for our 
interests no one will for us. 

The world is advancing, and advancing rapidly along every line of busi- 
ness. Can the farmer afford to stand still? Can the farmer in this ad- 
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vanced age be without intelligence and command the respect and admira- 
tion of society? The mere “dirt groveller’ belongs to the barbaric age; 
soul and brain form an excellent combination for the present civilization. 

The work of Farmers’ organizations socially, morally, educationally and 
legislatively cannot be estimated. But financially, there is much left un- 
done. The farmer is controlled hand and foot by other organizations ; 
and he will continue to be until he rises in his gigantic might and de- 
mands his just rights. 

The Board of Trade not only fixes the grade upon the wheat the farmer 
erows, but by the pounding and fighting of the “bulls” and “bears” fixes 
the price also, while at the same time the farmer supports both animals 
with a good living, and pays the fiddlers engaged for the dance, by a 
deduction from the price his crops should bring. The salt trust fixes the 
price of a barrel of salt to the farmer. No manufacturer of salt that is 
not in the ring can succeed—he is boycotted. The sugar trust virtually 
controls the price of sugar; the oil syndicate the price of illuminating oils; 
the lumber organization controls at least the sale of lumber in a manner 
so that if a farmer wants to buy a carload of lumber he will have to get 
it from the agent, paying him a profit, or else buy it at his retail price. 
It is time for farmers’ organizations to become better informed as to the 
extravagant expenditures of money without adequate returns. Many 
of the organizations mentioned are necessary and productive of much 
good, and this is true of all of them no doubt, so far as related to purposes 
for which they were formed. Only a few of the many organizations exist- 
ing have been mentioned and these have been named mainly to prove more 
forcibly the necessity of farmers’ organizations to protect their interests. 

Organization or co-operation is today the lever that moves the world. 
We have two grand State organizations for farmers. They are working 
on parallel lines, dealing with every day problems. They look towards 
the future, and are means of untold good. The interests, the aims, and 
the hopes are mutual; and there is mutual fellowship and brotherhood 
between the two organizations. 

But the end is not yet. Why should not the greatest reforms and the 
most potent influences for good originate in our organization? It is, 
however, only by concerted action that the desired results can be obtained. 

The association is officered as follows: 


Officers. 


President—Hon. I. R. Waterbury, Highland Station. 
Vice-President—Mrs. J. G. Adams, Oakwood. 
Secretary—Miss Julia Ball, Hamburg. 

Treasurer—Mrs. Anna Edwards, Jackson, R. F. D. No. 1. 


Directors. 


J. T. Daniells, St. Johns, R. F. D. No. 1, term expires 1903. 
©. M. Flumerfelt. Rochester, term expires 1903. 
L. C. Barer, Wolf Creek, term expires 1904. 
Capt. W. M. Horton, Fowlerville, term expires 1904. 
A. L. Chandler, Corunna, term expires 1905. 
E. H. Richey, Vassar, R. F. D. No. 3, term exires 1905. 
JULIA BALL, 
44 Secretary. 
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THE DAIRY INDUSTRY IN MICHIGAN. 


BY PROF. R. S. SHAW. 


The live stock industry of Michigan has not been developed to the 
extent that the existing conditions will permit. 

According to the census of 1900, this State ranked thirteenth among 
the states of the Union, with a total valuation of live stock amounting 
to $75,999,051.00. On the other hand, however, it is not expected that 
Michigan should rank among the first in the live stock industry, as 
large areas are devoted to other lines of business, particularly fruit 
raising. The percentage of tillable land is not as large in Michigan 
as in some other states, owing to the ruggedness of some portions. 
There is still, however, room for both development and improvement, 
especially along the line of dairying. According to the census quoted 
above, Michigan ranked twelfth among the states in number of dairy 
cows with 534,000. 

The natural conditions found in the greater portion of the State of 
Michigan are preeminently adapted to the dairy business. The eli- 
matic conditions are not extreme; the cold is not prolonged and severe 
in winter, and the same is true of the heat in summer. The precipita- 
tion is such as to render the production of forage, fodder, soiling crops 
and pasture, in abundance, a certainty. Our lands are well interspersed 
with living streams and lakes furnishing excellent water. Michigan is 
the home of corn and clover, two essentials in the dairy business. In 
some sections there are large areas of low lying lands, too wet to pro- 
duce crops without drainage. With the present prices and scarcity 
of labor, the farmer can scarcely afford to reclaim these lands, and even 
if reclaimed under present conditions, but little profit would be received 
from them under a cash crop system. If such lands are not so ex- 
cessively wet as to produce the coarser sedges, no better return can be 
secured from them than that made by the dairy cow. In fact, the dairy 
farmer possessed of such land, producing a fair quality of grass, is in a 
way fortunate, as these conditions produce succulent feed at a time 
when the meadows are brown and sear. 

Some portions of Michigan are badly in need of the dairy industry to 
restore fertility to lands exhausted by continuous cropping. The ques- 
tion frequently arises, how does the keeping of dairy cows tend to in- 
crease the productiveness of the farm more than other lines of live 
stock? The answer is found in the fact that through keeping the dairy 
cows and feeding the products of the farm to them, the maximum 
amount of fertilizing material is left to return to the land. In the 
operations of dairy feeding it becomes possible for the dairyman to pur- 
chase rich, concentrated feeding stuffs, which, after feeding, leave addi- 
tional fertilizing material. When farm crops are fed to live stock and 
converted into marketable or manufactured articles, they will return a 
much greater revenue than can be secured from the sale of the crops 
in the crude form. The sale of the entire crop, each succeeding year, 
removes the plant foods from the soil slowly but surely and produces 
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undesirable physical conditions in the soil which cannot be overcome 
through the use of artificial fertilizers alone. In feeding beef cattle, 
sheep and swine, about the same percentage of the food consumed is 
voided in the form of liquid and solid excrement as in the case of dairy 
cattle, but when the meat producing animals are marketed, large quan- 
tities of plant food leave the farm. The fat steer or heifer goes to 
market at from twenty-four to thirty months of age, while a good dairy 
cow remains for a period of ten years, or even more. In the bone, 
muscle, tissue, etc., of the steer, large amounts of phosphoric acid, 
nitrogen and potash, are carried away, while a pound of butter consists 
largely of carbon, hydrogen and oxygen, of which there is such an 
abundant supply that the plant is seldom, if ever, in need of them. 

The method chosen to dispose of dairy products will materially in- 
fluence the amount of fertilizing material left behind. Considering the 
matter from this standpoint, that method of procedure by which the 
skim milk is retained for feeding purposes, is the best. It can then be 
used in rearing both calves and pigs, when a large part will go back 
to the farm as fertilizer. Less fertilizing material is removed from 
the farm when butter is manufactured; more material is removed by 
the cheesemaker, and whey, a less valuable product than skim milk, is 
sold outright. That method of dairying which leaves the skim milk on 
the farm for feeding, cannot be too highly commended. 

In support of the arguments produced, we quote from the annual re- 
port of the Wisconsin State Dairyman’s Association for the year 1902. 
The synopsis hereafter given is from an address, entitled “What Dairy- 
ing has done for Trempealeau County,” by A. A. Arnold. This story, 
unquestionably authentic in every respect, reads like a fairy tale; it 
should be scattered far and wide. Lands were first settled in Trempea- 
leau county in 1852, the early settlers being mostly American born 
with a few Scotch, English and Irish. The best lands were settled by 
these people. From 1860 to 1868 large numbers of Polish, German and 
Norwegian emigrants settled in this county. Trempealeau county is 
possessed of a variety of soils. “Streaks of sand on one side or the other 
of all large streams, deep rich valleys of loam and rich clay soil to the 
tops of the bluffs.””. From the earliest settlement, up to 1881, little atten- 
tion was given to dairying or stock raising. The land was persistently 
cropped till it failed to produce. After fifteen or twenty years of grain 
farming, these farmers found themselves worth little more than when 
they began, with mortgages on four-fifths of the farms in the county; 
at least half of the mortgages were foreclosed or deeded to the mort- 
-gagee. Trempealeau county was naturally rich and suited to the pro- 
duction of corn, oats and pasture. These crops, combined with good cli- 
matic conditions, made it an ideal dairy country. Shortly after 1881, 
the farmers began to erect cooperative creameries and make butter. 
As a result, we find that in 1901 seven-tenths of the Trempealeau county 
farmers were out of debt. Lands, that in 1881 were worth but from 
$2.00 to $20.00 per acre, are now worth from $10.00 to $70.00. Good 
farm houses and commodious barns predominate and the shack and 
hovel are the exception. Stock raising has increased the productive- 
ness of these holdings. Twenty years ago there was not a bank in 
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Trempealeau county and the farm mortgages were held by outside par- 
ties. Today the county has seven banks, with deposits from farmers 
amounting to $426,000. The few mortgages still in existence are held 
by the farmers within the county. Notwithstanding the fact that the 
great bulk of the farm produce is fed to live stock, still this county now 
ships more surplus grain than she did twenty years ago before dairying 
began. In 1901, Trempealeau county shipped 1,191 carloads of grain, 
465 cars of hay, 134 cars sheep, 280 cars cattle, 610 cars hogs, 120 
cars flour and 70 cars of butter. These 2,888 carloads brought a return 
of $1,444,000. These marvelous achievements are attributed to the in- 
fluence of the dairy industry backed up by patient, industrious persever- 
ing men, women and children. 


BUILDING UP A DAIRY HERD. 


One of the first essentials in an undertaking of this kind is the neces- 
sity for a correct, well defined and fixed idea of the proper methods 
of procedure. While it is true that experience teaches while we progress 
in any line of business, it is also true that we cannot rush blindly into 
such a complex problem as dairy breeding without some knowledge of 
the governing principles. We must seek the necessary knowledge from 
whatever source it can be obtained. The weekly or monthly dairy 
paper, bearing the experiences of the most successful and practical men, 
is a great source of reliable information. Others are found in farmers’ 
institutes, dairymen’s conventions, and short courses in dairying and 
stock judging, such as the various agricultural colleges offer. 

One of the first things for the dairy beginner to decide upon is the 
breed he will use. This is absolutely necessary, even if for the first 
few years he is possessed of but one pedigreed animal only, viz., the bull. 
Changing from one breed type to another is disastrous. Nothing but 
continuity of purpose and fixed practice can lead to the highest success 
in breeding dairy cattle. After deciding on the kind of blood to be 
used, much valuable information can generally be secured from the 
breeders’ organizations, or registry associations, interested in the de- 
velopment of the particular breed chosen. 

The beginner in the dairy business will surely find sooner or later that 
he must breed the best dairy cows; few good ones are offered for sale 
except when herds are dispersed. To start into the dairy business does 
not mean that a complete herd of pedigreed animals must be purchased 
at first, for this would be beyond the means of the average farmer and 
a practice to be indulged in only by those of means. We propose dis- 
cussing a plan of procedure within reach of the average individual. 


UP-GRADING. 


The proposed plan is that known as up-grading, which consists in 
ingrafting the characteristics of a superior breed upon an inferior one 
for the purpose of improving the latter. This improvement is due to 
the superior quality of the males used and chiefly their power of trans- 
mitting accurately these qualities to the offspring. The first step must 
be that of purchasing the best type of grade cows which can be secured 
at moderate cost by careful selection. If possible, one or two registered 
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females of the same breed as the sire to be used should also be procured. 
These will add additional interest to the methods of breeding and the 
care exercised, and it is surprising in what a short time the progeny 
of one or two females will develop into a good full-blood herd. 

When once the cows are purchased and the bull selected, then let 
there may be no swerving of purpose or deviation of plan. The same line 
of blood must be used continuously. The intermixtures of blood are the 
causes of so many inferior types and no purpose animals. 

It is, therefore, necessary that the best possible type of bull be 
secured. To obtain these, moderately large prices will have to be paid. 
In making the proper selection, one must be possessed of correct ideas 
of breed and bull type. In choosing a dairy sire, I would want to know 
first about his ancestry. He should have a good mother with a strong 
line of ancestry. Concentration of good blood and individual excellence, 
is the surest means of its perpetuation. It is a much more difficult task 
to choose among bulls than fully developed cows. The individuals com- 
prising the female ancestry of the bull should be possessed of fair size 
and vigorous constitutions, but chiefly large producers of milk of good 
quality. A dairy bull should comply with the following requirements, 
viz.: 

1. Head must be strong and masculine and full of character and 
‘vigor, broad between the eyes, clean cut and well defined, the eye full 
and prominent. 

2. Neck neatly joined at head and shoulders, only medium in length 
and somewhat arched and large in the muscles, indicating strength and 
vigor. 

3. The forequarters should be strongly developed with good depth 
and width of thorax or chest, showing great strength of constitution. 

4, The coupling should be relatively shorter and more compact than 
that of females, with straight, strong, prominent back and wide loin. 

Ribs deep and widely sprung, showing large digestive capacity. 

5. Hind quarters long and broad on rumps with the width carried 
well back, hip bones wide apart, tail set on level with the back, hanging 
at right angles to it and tapering toward the end, falling an inch or two 
below the hocks. 

Rudimentaty teats should be well developed and set well apart and 
the milk veins should be easily traceable. 

6. Handling qualities. Skin, though thicker and heavier than that 
of the cow, should be loose, soft. pliable, mellow and elastic with a 
good covering of hair of a soft silky nature. 

General Appearance: Should be that of strength and vigor with — 
activity devoid of viciousness. 

These few suggestions relating to bull type, must needs be general 
rather than specific, owing to the great variation in breed type. 


SELECTION OF COWS. 


There is great diversity of opinion regarding dairy type and form 
among cows. We are constantly discovering variations in the perform- 
ance of individuals of similar types. But even though this may be the 
case, it is necessary for the breeder to follow some standard in breeding 
and selection. In breeding pedigreed animals, the standards established 
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by the various breed associations, must be followed. In that process of 
up-grading, however, which consists in the improvement of the com- 
mon stocks, and which must be employed by the great majority of dairy- 
men and farmers, the detail of breed standards is unnecessary. In this 
work of up-grading the breeder requires a practical and, at the same 
time, simple standard. Hence we submit the following points as being 
the more important essentials of a good dairy cow, viz.: 

1. Much length or depth in the barrel or coupling indicating a large 
consumption and utilization of food. 

2. Refinement of form as indicated more particularly in the head, 
neck and withers, incurving thighs and fine, well formed limbs. 

3. Good development of udder and milk veins. 

4. Constitution as indicated by a capacious chest, much width 
through the heart, a broad loin, a full, clear eye, and an active carriage. 

5. Downward and yet outward sprung and open spaced ribs covered 
with a soft, pliable, elastic skin. 

It is necessary that the cow should have a large digestive apparatus. 
In order to be a large producer, she must be developed for the con- 

sumption, digestion and assimilation of large quantities of food. Look 
- first for depth through the center, from the middle of the back to the 
navel, with large, deep, wide spread ribs, indicating width of body even 
bordering on paunchiness.. In general, females with small, cylindrical’ 
couplings, are not large milk producers. Moderate length of coupling 
is desired and though a straight back in the dairy cow is preferable, 
these are the exception in the heavy producers. 

Having examined the cow as regards her ability to consume a large 
quantity of food, we next want to know what use is to be made of the 
food, whether converted into meat or milk, and we proceed to search for 
the indications of refinement of form shown in the clean cut head, devoid 
of fleshiness, with broad dished forehead, large mouth, muzzle and 
nostrils and a large prominent, active intelligent, but not nervous, eye. 
The neck should not be heavy but rather long and slim, the withers 
sharp and the thighs incurving, rather than straight or full. 

Having estimated the ability of the cow to consume food and utilize 
the same for maintenance and milk production, the next essential fea- 
ture to know about is the udder. This should be large and well-formed, 
of good quality and with teats of convenient size and well placed. The 
milk veins are most desirable when large and tortuous, passing through 
the abdominal wall through large openings. 

Too much attention can not be given to the question of strength of 
constitution in the dairy cow, as shown in the deep chest with increas- 
ing width downward, providing ample room for vigorous heart and lung 
action, and in the indications that these functions are properly performed 
as shown in the condition of skin and hair. 

The selection of females from among dairy heifers is a somewhat diffi- 
cult task, particularly among calves and yearling heifers, and in fact 
there is danger of misjudging the yeung cow even during the first period 
of lactation. In this kind of selection much stress must be attached to 
good ancestry, even though the offspring of good cows are not all in- 
variably good. This last statement may be questioned by those who 
may have observed that record making cows do not always produce 
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record makers. It must not be forgotten, however, that the record is 
produced through forced feeding which may tend to impair the reproduc- 
tive powers of the cow and even sacrifice her entirely. The most rigid 
selection must take place, not among the calves and heifers alone, but 
among the producers also. In order to select wisely, something more 
than casual observance is necessary and a record of each individual must 
be kept. We have great faith in the use of spring balances and Babcock 
testers; these are the two potent factors in building up the dairy herd. 
Weigh up every milking, recording the weight on a weigh sheet, and 
transfer to a herd record book once a week, testing frequently for butter 
fat. In this way we know exactly what each cow produces during each 
period of lactation, and we are able, without doubt, to discard the least 
profitable ones. But, it is objected that such methods involve too much 
labor. We answer that the extra labor involved will be repaid abun- 
dantly. Any falling off in the milk flow is readily detected, and the 
cause can be sought out and possibly removed. Records are made dur- 
ing a season which, as a rule, imbue the dairyman with ambitions to im- 
prove his herd each succeeding year. 

The question of size in dairy types has been a matter of much discus- 
sion among dairymen and the prevailing practice of breeders has been 
to breed heifers at a very early age, in many instances bringing them 
into motherhood as early as nineteen or twenty months of age. This 
method has a marked tendency toward the reduction of size. And is 
it not correct to assume that constitutional vigor will also be sacrificed 
in time? According to a late report from the Wisconsin Experiment 
Station, the results of a number of years testing cows of various types, 
indicate that the large dairy type will be found the most satisfactory 
for the dairy farmer. 
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